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REFLECTIONS OF A CARNATION GROWER. 



To-day as I laboured with all my power 

To grow, in perfection, the beautiful flower, 

I looked on its beauty and quaffed its perfume, 

I thought, alas ! of its ultimate doom. 

When its beauty and fragrance have vanished away 

Its purpose is served, though it be but a day. 

Then I think, can it be that I've laboured in vain ? 

Has my toil brought only personal gain ? 

I reflect again. Ah ! happy thought. 

Perhaps to some life it has happiness brought ; 

Perhaps at some bedside its beauty was shed. 

Or its purity some life to better things led ; 

Perhaps graced the altar, while vows were made, 

Or on the grave of some loved one 'twas laid. 

It may have done good in a thousand ways 

With its influence spread, like the bright sun's rays. 

Life's dreary pathways it may have brightened. 

Life's many cares it has surely lightened. 

Ah ! truly my labours have not been in vain. 

The thought gives me cheer and courage again. 

Though the daily wage be ever so small. 

And the calloused hands much toil recall : 

Ah ! be happy, toiler, 'neath roof of glass. 

Be not discouraged or lightly pass 

The beautiful chance that is offered to you 

To happiness cause, and much good do 

By life's pathways with Carnations strewing. 

Ah ! be ye not weary in well doing. 
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PREFACE. 



IT was beyond my most sanguine hopes that I should ever 
be called upon to write a second book upon the flower 1 
love so well, the Perpetual-flowering Carnation. 

I think there is no role between "crock boy" and 
Carnation specialist that I have not filled. I commenced pre- 
paring the matter for my first book years before England had 
awakened to the great charm of the flower, when I was a very 
humble, plodding worker in a large Carnation firm; and I 
■Commenced to write this, my second book on the subject, 
•occupying a position in which the ambition of my boyhood and 
the hope of my life is realised. 

I am a joint partner in a firm devoted entirely to Carnations 
— AUwood Brothers — and if, in the past, I have helped the 
Perpetual-flowering Carnation by the raising of new varieties, 
or by my first book, and by any regular contributions to the 
horticultural Press, the Perpetual-flowering Carnation has, in 
return, helped me to obtain a fair reward for my labours. 

I claim to be only a practical man, devoid of literary skill, 
and have been compelled to write the major portion of this 
book .after twelve hours daily of hard work. I feel that if I 
only had the pen of a Ruskin, in order to write a literary as 
•well as a practical work upon this subject, I could then do it 
justice; vet I have some excuse, for the field of floriculture 
is so wide, that the man has yet to be born who can say 
with any approximation to truthfulness, that he has mastered it. 

In looking back to my first introduction to Carnations, I am 
amazed and grateful for the enormous strides the flower has 
made. I can see now that some of my experience has been 



dearly bought, and to save others from making the same mis- 
takes I have made some statements which some may consider 
dogmatic, and perhaps they would have rather preferred food 
for thought. These statements will, however, be appreciated 
by others. 

I do not say that there is untold wealth in Carnation growing, 
but to a lover of Nature, that peace and quietness which work 
with Nature always brings, is sufficient compensation. 

A famous old horticulturist once said, "A good gardener 
should not attempt to be a literary man." Now I do not claim 
to have even attempted to be the latter, for the former is my 
great ambition; yet while horticulture has so much literature 
connected with it, one feels that the greater portion of it is 
too scientific to be of any practical use to the average gardener. 
Some may think this effort, however, sadly errs to the contrary. 
Be that as it may, I hope this book, divested of superfluous 
verbiage, and shorn of perplexing technicalities — which tend 
to confuse rather than assist the cultural directions — can be 
easily and successfully followed. 

I owe much to my brother, iGeorge W. Allwood, whose 
American experience of Carnations has been of the greatest 
possible value to us, and who wrote the chapter on the American 
system of cultivation; also to my able assistant, Richard Brant, 
who nas helped me with valuable suggestions and research. 
Last, but by no means least, I am especially grateful to the 
editor of "Garden Life," who has so ably edited the work. 

With these remarks I leave my book with the reader, with 
some confidence and sincere hope, for a life study and devotion 
to the Divine Flower is contained therein, 

Montagu C. Allwood. 
Haywards Heath. 

March 31st, 191 2 
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CHAPTER I. 

THE ORIGIN OF THE PERPETUAL-FLOWERING CARNATION. 

^JBS LL Carnations of the present .day, in their various 

m ■ classes, from- the gigantic flowering Souvenir de la 

^r^\^ Malmaison down to the humble little Dianthus 

glacialis, are connected. 

Dianthus caryophyllus, the original Carnation, has been 

known in history for several centuries before the Christian era, 

and was described by Theophrastus as early as 300 B.C. The 

genus was given the name Dianthus, from the Greek Z?w5, divine, 

and anihos, a flower. It was a five-petalled single flower, 

about one inch in diameter, and of a pinkish-mauve colour 

(Fig. i). It was distributed in its wild state over the whole 

of the southern half of the temperate zone in Europe, but was 

known more particularly to historians as inhaibiting France and 

northern Italy. It was found in abundance in Normandy, 

from whence it is supposed to have been introduced into 

England about the time of the Norman Conquest. Even so 

recently as 1874 it was found growing in a wild state on the 

castle walls of Falaise, where William the Conqueror was born. 

The variations in the flower are the result of continuous culti- 
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vation, under artificial and highly favourable circumstances, 
producing, in the first place, well-marked varieties, which were 
perpetuated by cuttings, and from them by means of cross- 
breeding distinct races have been evolved, gradually shpwing a 
wider range of colour and habit. 

During the i6th century it formed one of the principal sub- 
jects in English gardens, and it is from this stock, with 
occasional assistance in the form of importations from the Con- 
tinent, more especially in the case of yellow forms, that the 
British Border Carnation section has sprung. 

The Perpetual Carnation of to-day is the product of several 
centuries of hybridization and culture. It is an open pollinated 
species; the seed-bearing plant can be chosen from amongst 
hybrids, as well as by inbreeding upon the same plant, or upon 
plants of the same variety. A variety once produced from 
seed is easily reproduced for a certain period by propagation 
by cuttings. Improvements in varieties may be made by bud 
selection, and sometimes by bud variation (sports), as well as 
from seed variation and by hybridization. Comparatively few 
improvements are produced by raising new varieties by cross- 
fertilization. The average at the present time is one in three 
thousand, but this percentage will be greatly increased as the 
standard becomes improved. 

We have to thank France for the introduction of the first 
Perpetual Carnation, which is a distinct race from, and must 
not be confourided with, the Border or Malrnaison Carnation. 
Both these sections must have their annual period of rest, but 
the Perpetual Carnation is perpetual-growing, and perpetual 
flowering if slightly protected in winter. 

Who first raised this new section is not, up to the present, 
known. Until quite recently it was generally believed that a 
Frenchman, M. Dalmais, of Lyons, raised the first winter- 
flowering Carnation, about 1844, by artificially crossing De 
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Mahon with the variety Biohon, the offspring being crossed with 
a Flemish Carnation, and the process continued until the type 
was fixed. But recently M. Chaband found that Remontant, 
or, as we know them, Perpetual Carnations, were cultivated at 
Ollioules, France, before 1750, under the name of Carnation 
Mayonriais, known also as De Mahon. It flowered from Sep- 
tember until June, and possessed all the characteristics of, and 
still is, a real Remontant Carnation. Seedlings from Mahomas 
of dwarfer growth, and more easy to cultivate, have been 
obtained, but none more floriferous than the type. 

If M. Dalmais did not actually raise the first plants of the 
present type, he undoubtedly greatly advanced their develop- 
ment by interbreeding. M. Schmidt, of Lyons, likewise carried 
on this work. But the greatest of the early workers On biir 
modern flower was Alphonse Alagatiere, also of Lyons, who 
made marvellous progress ; and those of us who can remember 
some of his later varieties, such as I'Alagatiere, can appreciate 
the good work of this master of his craft. The American 
"Florists' Exchange" says: — "We are convinced that all true 
Remontant Carnations are descendants of Carnation Mahomas." 

Regarding the American Carnation, we can safely say that 
it originated from exactly the same source as the British, or 
any other of the European Perpetual-flowering Carnations — 
from France. The first of this strain was imported into America 
in 1852 by a French florist, Charles Marc, who lived near New 
York. He cultivated a number of varieties, which he called 
Remontant Carnations. These he tried to keep a secret, and 
would not disclose the French origin. However, in 1856, 
Messrs. Dailledouze, Zeller, and Garde, of Flatbush, Long 
Island, secured from a private gardener of Lyons, France, 
some Carnation seed of the same type, also some plants of 
named varieties, La Purity being the most important of these; 
and in 1858 commenced to raise their own seedlings. About 

B* 
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the year 1869 this firm issued a catalogue which contained the 
names and descriptions of no fewer than fifty-four varieties of 
Perpetual-flowering Carnations of their own raising, and at this 
period another Frenchman called Donati, of Astoria, Long 
Island, introduced a variety called Victor Emmanuel, which 
caused a small sensation in the American horticultural world. 
It was of the yellow-ground class in colour, and no doubt was 
the ancestor of many of the present-day yellow-ground 
Perpetuals. 

'Mr. Rudolph Heintz and Mr. Joseph Tailby in turn took up 
the raising of new varieties, and Mr. John Thorpe, of Queens, 
New York, continued the work, and sent out some wonderful 
varieties between the years i8'83 and i8go, Portia being the 
first of them. How well I remember being shown this famous 
variety, which, according to our present standard, was a very 
poor and thin flower; but to prove what imagination and 
confidence he had in his work, Mr. Thorpe set the standard at 
a flower four inches across on a two-feet stem as thick as a 
lead pencil. He thus aimed at a high ideal. His other note- 
worthy varieties were Mr. B. K. Bliss, Charles Henderson, 
E. G. Hill, and Jas. Y. Murkland, which he described as the 
most perfect Carnation he had ever seen, and which he stated 
was the beginning of the non-bursting rac -. 

Mr. W. P. Simmons sent out Daybreak, Tidal Wave, and 
Silver Spray, which were obtained from seed presented by Mr. 
Thorpe when Mr. Simmons left his employment. 

After this start had been made many other American florists 
began to realise the great future of the Carnation, and innumer- 
able varieties were introduced, of various colours, shades, and 
qualities. In 1890 Mr. MacGowan introduced that grand old 
pathfinder, Lizzie MacGowan, a small, fringed-edged white 
variety, which had a tremendous sale, and which was grown 
extensively as cut flower for market. It was actually raised by 
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a private gardener, a Mr. Carl Schaeffer, from a cross between 
the two varieties Peter Henderson and Heintz White. 

Mr. Dorner, of Lafayette, raised William Scott, the famous 
pink variety, also several other standard varieties of their day, 
whilst latterly we have had from him Lady Bountiful, White 
Perfection, Scarlet Glow, and White Wonder. 

In 1890 Mr. C. W. Ward raised G. H. Crane, a very pro- 
ductive scarlet variety, which was grown by all the largest 
Carnation growers in America and this country until quite 
recently. He also raised Governor Roosevelt, Harry Fenn, 
Mrs. Theo. Roosevelt, Robert Craig, and recently Mrs. 
C. W. Ward. 

Mr. E. G. Hill, of Richmond, Indiana, became interested in 
Carnation raising about this time, and disseminated many 
dozens of new varieties, but not any of note until 1897, when 
he sent out the famous white variety. Flora Hill, a most 
excellent white, and another variety, called America, in 1899, 
coral-red in colour, both being looked upon as standard varie- 
ties until quite recently. 

It was Mr. Peter Fisher, of Ellis (Mass), who astonished the 
whole Carnation world by raising the famous variety Mrs. 
Thomas W. Lawson, in 1895, the result of a cross between 
Daybreak and Van Leeuwen. He sold the stock to Mr. 
Thomas W. Lawson, the great copper magnate, for thirty 
thousand dollars, and it has proved to have been worth every 
cent of that large sum. The same raiser sent out Enchantress, 
Gov. Wolcott, Nelson Fisher, and Beacon. 

Origin of Btritish Tree or Perpetual-flowering 
Carnations. 

There is not the slightest doubt but that the British Tree 
Carnation, the name under which our modern flower was first 
known over here, was originally imported from France about 
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1856, but not until M. Alagatiere raised some seedlings which 
possessed a more compact habit, and were much more floriferous 
than those raised by Dalmais, did this section become at all 
popular in this country. The variety, L'Alagatiere, was grown 
extensively about 1865 as cut bloom for Covent Garden Market, 
and old Carnation growers have told the writer that these were 
grown trained upon the roofs of greenhouses, not being allowed 
to bloom for the first two years. Other early French varie- 
ties were prevented from flowering during the first year, and 
wintered in cold frames, so that they made quite large bushes 
for flowering during the second winter. 

If we look at the early British Perpetual Carnation, beyond a 
few varieties, no one can have claimed to have worked great 
wonders, perhaps because in this country the horticulturist had 
close at hand so many beautiful Border varieties, which have 
tempted him to use their pollen in performing the cross, this, of 
course, being a fatal act, stepping back a- hundred years. 

Taking such old British varieties as Bronwell Lewis, Lord 
Rosebery, Queen of Pinks, Dr. W. G. Grace, etc., it is easy 
to see that they are little removed from Border varieties. On 
the other hand. Winter Cheer, an old variety of sterling merit, 
has played a prominent part in producing William Robinson, 
Yule Tide, Winter Scarlet, and Britannia. Miss Joliffe will 
always live in our memory, so indeed will Uriah Pike, but the 
latter is not a Perpetual-flowering Carnation in the true sense 
of the phrase. Pride of the Market and Duchess of Portland 
were the worthy children of a noble race. 

It proves on what narrow lines the early English raisers were 
working that when Mrs. T. W. Lawson was first shown in 
England it was rejected by the R.H.S. on account of its 
unkempt flower. This is difficult to understand, now that their 
full worth is becoming realised; yet, from the first, British 
horticulturists endeavoured to raise a Perpetual-flowering 
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Carnation with smooth-edged petals, and of a more refined 
appearance than the type from over the Atlantic. In doing this 
they sacrificed too much in the way of productions, perfume, 
and length of stem. However, in Britain the future is bright. 
Many seedlings are growing which should have a long life 
before them, and perhaps we may yet turn the tables upon our 
American cousins, on account of being able to blend into our 
seedlings some of the best American blood. 

British Varieties Which Helped the Early American 

Raisers. 

Some of the early British varieties were used by the American 
Carnation specialists. For instance. Miss Joliffe itself was 
admittedly a failure in the States, yet that most successful early 
American raiser, Mr. Thorpe, obtained Daybreak — one of the 
finest Carnations ever raised, and one from which all our best 
present-day varieties are of direct descent — from it, using it as 
a pollen parent ; and it is very questionable whether Tidal Wave 
sent out in 1888, and Silver Spray obtained by the same raiser, 
were not from the same blood. Mr. Chas. Willis Ward admits 
in his splendid book, "The American Carnation, and How to 
Grow It," that he obtained General Maces, General Gomez, 
and Governor Roosevelt by hybridizing American sorts with the 
pollen of the English vaiiety, Winter Cheer. So the fact is 
evident that some of the early British varieties of the Per- 
petual Carnation helped to develop the modern flower even in 
the varieties which we receive from America. 

Mr. H. Burnett, the skilled Carnation raiser, of Guernsey, 
obtained the variety Mrs. H. Burnett, which was so popular, 
and is now only being superseded, by crossing Mrs. T. W. 
Lawson, the American variety, with Pride of the Market, an 
oLd British variety, of a similar shade to its progeny ; and Mr. 
A. Smith, of Enfield Highway, obtained that epoch-making 
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Carnation, Britannia, by a cross between Mrs. T. W. Lawson 
and Winter Cheer. The writer obtained the somewhat newer 
variety, Lady Alington, which will rank with the best varieties 
for many years, by inter-crossing seedlings from Britannia on 
to White Perfection, which itself is a direct descendant of 

Tidal Wave. 

Nam&. 

What's in a name? Well, in these days a very great deal, 
for while the Rose under any other name would smell as sweet, 
we all know that if anything can impede the growth in popu- 
larity of a plant it is unsuitability of a name. The Perpetual- 
flowering Carnation has been handicapped in this respect; not 
so much by the unsuitability as the mulplicity of names. First, 
the French introducers gave them the name of Remontant 
Carnations, which is an excellent one, exactly describing what 
the plant reallv is. Secondly, the English horticulturists called 
them Tree, or Winter-flowering, Carnations ; whilst thirdly, the 
American florists named them Perpetual-flowering Carnations. 
This latter has proved to be their permanent name, in this 
country; but when my first book, "The Perpetual-floweririg 
Carnation" was published, this matter was held in abeyance. 
And. not until the special society founded expressly to further 
the interests of this flower changed its name from Winter- 
flowering to the Perpetual-flowering Society was the matter 
definitely settled. It may be abbreviated to P. F. Carnation, 
as the hybrid perpetual Rose has become known as H.P. 

The flower is indeed rich in names, but to make matters 
worse those varieties which are imported from the United 
States are invariably called American Carnations. This is, 
perhaps, the most absurd name of all, for while we all appre- 
ciate the good work done by that great nation on behalf of this 
flower, all must admit that France has more claims upon it 
than any other country. 
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Fig. 1. 

The evoUition of thi--> PerpetUixl-Flovverin;^ Carnation. From Dianthus 
carophyllus, known ;100 B.C., which only flowered during .July, to 
our modern flower, which bhioms tlie entire twelve months of the year. 





Fig. 2. 

A flowering growth, with cuttings tit for 
removing. The top cutting is undesirable, 
having a leggy stem. The centre three are 
correct cuttings. The bottom growth is a 
slow-growing, donnant, useless cutting. 



A 



Fig. 2A. 



A. — An inferior heel cutting removi^d from too 
high up on a flowering growtli. B. — A long- 
jointed weak piping cutting. Both of t)ie 
above types can never grow into strong 
plants. 



CHAPTER 11. 



PROPAGATION. 

THE years that I have spent in the culture of Carnations, 
and the close study of their habits, has made me realise 
more and more the absolute importance of good stock. The 
deterioration of varieties of Carnations is obvious to all intelli- 
gent cultivators. This is due to many causes, but careless 
propagating is the chief. 

A poor cutting may be taken from a good plant, or, on 
the other hand, an apparently good cutting may be taken from 
a plant weak in constitution, or sickly, or overfed. The 
cutting itself may be weakened by too high a temperature 
in the propagating house; or by having to sustain itself too 
long without roots, by reason of a varying temperature while 
rooting; or by remaining too long in the sand after rootlets 
have been emitted, before being potted ; or by attacks of 
diseases; or by improper growing. There are a hundred and 
one reasons which would result in bad cultivation. 

In selecting the cuttings which are to make the plants for 
next year's stock, try not only to perpetuate the good .qualities 
of the variety, but aim at improving them. The mere taking 
of a lot of cuttings promiscuously from the plants, and in- 
ducing a large quantity to root, does not constitute skilful 
propagation. There is no doubt that the cutting reproduces 
in all details the plant from which it was taken. 
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I believe in selecting, as far as possible, a uniform average 
size in cuttings, avoiding the abnormally large as well as the 
small cuttings, because from an even, uniform lot of cuttings 
a uniform lot of plants results. It is unwise to attempt to 
root small soft cuttings which have no energy stored up within 
them, because a week or ten days longer on the parent plant 
will make first-class cuttings of them. 

I dwell upon this matter of careful selection of cuttings, 
because I realise the importance of it. I feel I cannot write 
too strongly, nor emphasise too emphatically, the vital im- 
portance of selecting only the very best and strongest cuttirigs. 
The difference in the bloom produced from good and bad 
cuttings of the same variety is as distant as the Poles. Be- 
cause the price is low it does not naturally follow that the 
goods are cheap, nor because the price is high does it follow 
that they are good, yet, as a rule, the two go together. 

When selecting your cuttings there is every reason why you 
should select them well and carefully — not only the best 
cuttings, but from the best plants. Some plants are sure to 
be superior to others, producing the best-formed flowers of the 
best colour, which are thoroughly healthy and of vigorous 
growth. It is folly to think that you can propagate weak 
cuttings, and cure your plants of any defects afterwards. A 
permanent cure of any defect in a plant's make-up is most 
difficult. 

Over-propagation of seedlings previous to their being sent 
out, or afterwards, has ruined the constitution of all too many 
promising novelties in the past. 

Stock Plants. 

The stock or parent plants should be grown cool, in a good 
light, and under normal conditions, and should be plants 
that have not been fed to excess. In feeding avoid fertilisers 
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with any forcing element, but use a cool, slow-acting manure, 
one that is more a food than a stimulant, and which will 
build up the plant. Cuttings from such a plant would be 
strengthened rather than weakened. 

Many diseases are constitutional, so it behoves the grower to 
be most careful in procuring his stock, as many of the diseases 
are not visible in the young plant, but appear during the 
winter months. These diseases will be dealt with in a separate 
chapter. 

If young plants are propagated from a parent that splits 
its calyx, they in like manner will invariably split their calyx. 
If the parent plant is weak in growth, so will its offspring be 
weak. If the stock has been highly fed with ammonia or 
unsuitable artificial manure, to any great extent, the plants 
are sure to deteriorate, in spite of care and skill. If the 
plants lack vigour through the ravages of insect pests (thus 
becoming open to the attacks of disease), or have been grown 
in too high a temperature, it is only courting failure to propa- 
gate from such stock. 

The plant which is precocious, and produces a crop of bloom 
early in the autumn, is not necessarily the best type of plant 
for stock purposes. I would prefer those which are dis- 
tinguishable during the summer by their short, compact growth, 
and healthy appearance, and produce a continuous crop of 
bloom from early autumn. 

Value for Money. 

Many growers have failed to cultivate Carnations success- 
fully, simply because they have never had a proper start — 
failure was inevitable from the first. There are right and 
wrong cuttings. The wrong cutting is a very dear plant, even 
if given for nothing. If a plant has not been carefully pro- 
pagated, and has received a check during the operation, that 
plant will be most difficult to grow. We get some growers 
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offering young Carnations for sale at prices which betray their 
quality, for the cuttings would have been worth more if they 
had been allowed to run to flower. Cheap Carnations, like 
cheap clothes, yield but cheap results, and are very dear in 
the end. 

Season for Propagating. 

In years past autumn-rooted cuttings were looked upon by 
some as being superior to winter cuttings. In the case of the 
old English Tree Carnation this may have been so, but all 
the best wholesale growers, both in this country and America, 
are agreed that December is quite early enough to commence 
propagating the modern Perpetual-flowering Carnation. Finer 
and better plants are procured from stock propagated in 
December, January, and February, than from cuttings rooted 
from September to November. The reason why this should 
be so is easily explained. A young Carnation is in its weakest 
state when it is emitting roots. It will have almost exhausted 
its strength during the operation, and hence will require 
favourable climatic conditions to enable it to recuperate and 
start out upon its new life. 

Those who watch plant life closely know how, in the early 
days of January, there comes that re-awakening into a stronger 
growth, which is particularly noticeable in the Perpetual- 
flowering Carnation. This is a factor to be greatly considered. 
On the other hand, a cutting inserted and rooted during Sep- 
tember has two dull, dreary months before it, from a growing 
point of view, just at the critical time when it most needs 
assistance. I know many people place these autumn- 
rooted cuttings on shelves in a moderately warm house, and 
so encourage them to grow, yet this is a poor substitute for 
Nature's own persuasive way, and growth so made is weak, 
and is certainly not a suitable foundation upon which to build 
a strong, vigorous plant. The root action is also slow, and 
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naturally weak, hence a lighter soil has to be used, and too 
often the plants become hard, or checked, and it is March 
before they make a strong, clean growth. We may deceive 
ourselves, but we cannot deceive Nature. Spring is the season 
of the year when nearly all plants make their natural growth, 
in preparation for the following winter, and we can but have 
our young plants rooted in a fit condition so as to respond 
readily to her early call. 

The best time for propagating Perpetual-flowering Carna- 
tions is from December to the end of March. Cuttings 
propagated in December, January, or February should make 
large plants, each with from twenty-four to thirty flowering 
shoots, in 7 -in. pots, by September; while those rooted in 
the latter part of March would be nice plants, with five to 
nine shoots, in 5-in. pots. 

In cases where only a few cuttings are required, January 
and February are the best months, because atmospheric condi- 
tions are such that heat, light, and moisture can be readily 
controlled. If these elements are kept under proper control 
there is no reason why all the cuttings should not root. The 
days, too, begin to lengthen, and the plants commence to make 
vigorous growth forthwith. 

Cuttings. 

First, realise that the cutting will reproduce the parent plant 
and its conditions at the time it is taken off, in habit, health, 
colour of flower, £uid, in fact, in all details. Therefore, pro- 
pagate perfect cuttings only, from the most vigorous growths 
of the plant. The importance of such judicious selection 
should not be under-estimated. A cutting removed from a 
plant which is dry at the root rarely takes root. The old 
growers used to prefer the base cuttings, that is, those which 
are produced from the main stem of an old plant just above 
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the ground ; but experience has taught us that these are in no 
way so prolific as those produced higher upon the flowering 
growths of the plant — indeed, if we repeatedly take the stiff, 
half-dormant cuttings from the base of the plant or branch, 
they will eventually produce hardly any bloom at all, but an 
abundance of fine foliage, and useless cuttings. 

Likewise, the thin top cuttings, which have a stem before 
the first set of leaves, as seen in Fig. 2A, should be avoided, 
for they will never make a strong, shapely plant, but will 
produce an abundance of small flowers with weak stems. 

The correct cutting is found between these two opposite 
sets of cuttings, being produced on the flowering growth, where 
it is thickest, and where there is a short space between the 
leaves, whilst they have practically no space at all between their 
leaves (see Fig. 4). 

As a rule a cutting is ready to be taken from the parent 
plant when the bud is just bursting, but this cannot be taken 
as binding, as each variety has its own peculiarities, and some 
do not produce cuttings until after the flower has been cut, as 
seen in Fig. 3. 

The heel cutting. Fig. 4A, should be taken off with a gentle 
downward pull, and should come away with a small portion of 
bark from the flower stem intact. This should be trimmed off 
with a sharp knife, but if it comes away without any of the 
main stem, it can be taken that it is too soft, and will not 
root. If, on the other hand, it comes away with a long 
tail of bark from the flower stem, it is too hard. All this 
will be easily learnt by experience. To imagine that the top 
of any vigorous growth is a cutting is wrong, for whilst it 
can be taken off as a piping, and rooted, it never makes a 
good plant, simply because we do not get the complete growth, 
but only a part, or, in other words, the top of the shoot. I 
wish to warn the reader against using the tops of young plants 
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Inferior rooted cu'tmi^^ \. hicli cainot make 
i;ood plants. 




Fig. 5. 

Correctly rooted Cuttings wiiich will grow into strong, healthy plants. 



THE PERPETUAL-FLOWERING CARNATION. 15 

as cuttings. This is one of the most ruinous practices I 
know, for such cuttings can only produce weakened, disease- 
ridden plants. No matter how healthy the tops may look, 
they are useless as cuttings, and when the young plant has 
to be stopped, the tops should be destroyed. 

Many of the choice modern varieties will not produce 
cuttings until after the flower has been cut (see Fig. 3), and 
where many thousand cuttings of these are required, special 
plants have to be grown purely for propagating. With this 
class, cuttings are taken in the old way, viz., by piping (see 
Fig. 4b), which is simply to pull them out at a joint ; but, 
again, it is only when the wood is in a correct condition that 
they will pull out at a joint, so that the joint is exactly halved 
in the operation. In short, correct wood for propagating is 
that which is in a half-matured state. 

A shoot or growth which has run off for flower — 
"spindling," as we term it — is useless as a cutting, and 
should be allowed to flower, or be pinched back to break, 
and so produce cuttings. 

The average cutting in the majority of varieties is from two 
to three inches long, and should have about four fully 
developed leaves. The only times a knife is used are to trim 
off the short curly leaves for about three-quarters of an inch 
up, or to remove the small tail of bark on the heel of the 
cuttings, and in the piping cutting just to shorten back any 
leaves which would touch the sand. For this the knife should 
be as sharp as possible. 

To massacre the plants simply for cuttings is folly, for this 
leaves them in a depleted state. It is impossible to get a 
maximum number of both cuttings and flowers, because if 
the cuttings were not removed they would eventually flower. 
Our plants average twelve cuttings each ; this allows them 
to continue flowering the entire ten months, ajid we do not 
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remove more than three cuttings from one plant at the same 
time, thus never distressing them, nor causing a check. 

Many of the old growers used to make their cuttings with 
a knife, cutting them under the joint ; and some also 
split them up for a quarter of an inch or so, and cut half 
the leaf away. All this is now looked upon as antiquated 
by the best growers, as it has been proved to be an inferior 
method, besides taking longer to carry out. 

Rooting Mediums. 

Many different materials can be used as a medium in which 
to strike Carnation cuttings. Sifted coal ashes, or pulverised 
cinders mixed with sand, may be used. Peat and sand ; 
cocoanut fibre, or ground sphagnum moss, and sand j even 
wood ashes and sand, or loam and sand ar6 quite common. 
But whatever is used, it must be perfectly sweet, or the scourge 
of the propagating bench, fungus, will destroy all efforts. 
I am a strong believer in sharp, clean sand, free from any 
decaying matter, and of a medium texture, in which to root 
cuttings. A good grade Bedfordshire silver sand is difficult 
to improve upon. Some may think that pure sand would have 
a weakening effect upon the cutting, but in practice this is 
not so. On the contrary, the cutting keeps much fresher in 
it J hence rooting with less effort and a minimum amount of 
check. 

It will probably occur to the reader that if a cutting is rooted 
in sand, as soon as it commences to make root it has nothing 
to feed upon. That calculation is sound logic. But again, 
if a cutting which is rooted in sand and loam makes four 
or five separate roots to start, whereas one rooted in pure sand 
makes seven to ten, the odds are that the latter will make 
the better plajit, and that is exactly the case. Do not allow 
the cuttings to grow in the sand ; pot them off when rooted. 
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We. make it a rule never to use the same sand twice for 
propagating purposes, fresh sand giving the best results. 

Heat for Propagating. 

Bottom heat is not absolutely necessary for rooting Carna- 
tions j in fact, old growers used to think that better plants 
were produced if no bottom heat was used. But with slight 
bottom heat undoubtedly better results are obtained, though 
ten degrees more bottom heat than top temperature is quite 
sufficient, and more would be harmful. 

Bottom heat does not draw the roots, as is sometimes sup- 
posed, for the emission of roots is a natural function on the 
part of the plant. Root formation and root growth, like top 
growth, is more rapid in a high temperature than in a low 
one, but as the Carnation loves coolness it cannot stand forcing 
beyond its natural temperature, and therefore it should be 
grown cool. By having ten degrees lower top heat than bottom 
heat the top growth of the cutting is kept almost stationary. 

It is unnecessary to deal with propagating with a big bottom 
heat, for it will at once be seen by all observant growers that 
while the greater heat is quicker, it naturally excites the cutting 
more, and hence must weaken it. The object should be to 
prevent the cutting from growing while it is rooting. 

Twenty-one days is the minimum time in which I have 
known a Carnation cutting to root under correct conditions, 
whilst twenty-eight is the average. Odd varieties will take 
thirty-five days. 

Attention to Cuttings. 

It is not difficult to define clearly what should be done, and 
how it should be done, in the matter of removing and making 
Carnation cuttings; but it is more difficult to lay down rules 
for after-treatment, because the successful propagator does 

not work by rule of thumb, but is guided by circumstances. 

c 
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The experienced grower can tell by the appearance of his 
cuttings if they are right or not, and in what stage of rooting 
they are, and he avoids, rather than rectifies, trouble. I 
can give main laws for guidance, but the by-laws must be 
made by the person concerned, and I might add that the details 
are of the greatest importance. 

On bright, sunny, or windy days evaporation is very rapid, 
and the cuttings often suffer if not adequately shaded, or in 
some way protected. Many growers fall into the error of 
repeatedly spraying the cuttings overhead to counteract this, 
and go to extremes in this matter. 

Carnation Propagation in a Nursery. 

A description of how we propagate Perpetual-flowering 
Carnations at Haywards Heath will amply demonstrate the 
practical and up-to-date commercial methods. The keynote 
of successful propagating is cleanliness ; not only use clean 
sand, but the entire house should be free from decaying matter 
and stagnant water. We change the sand and limewash our 
cases after each batch of cuttings. The cutting should be 
rooted with as little check as possible, so that when it is taken 
out of the sand it is as strong as when it first entered. Almost 
any ordinary heated greenhouse will do, so long as it has a 
heat of fifty to fifty-five degrees. 

We have our cases seven inches deep at the back and front, 
rising to about two feet in the centre, and three and a half to 
four feet wide, so that it forms a sort of a miniature green- 
house. This is to allow any moisture which rises on the glass 
at night to run off, and not drop on the cutting. The bottom 
of the case should be of soft brick or terra-cotta, which will 
give adequate drainage. The bricks absorb the surplus mois- 
ture from the sand, and, in turn, restore it again as the sand 
becomes drier than the bricks. The bricks themselves rest 




Fig. 3. 

A flowei- growth, -ivith the fl<j-\ver cut, causinir 
it to produce cuttings. The top three are good 
cuttings, and should be removed with a heel. 
The hjwer two are slow, dormant growths, 
unfit to be used for propagating. 




Fig. 4C. 

A Commerchii Propagating House. 
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upon iron bars, but the heat should, as much as possible, rise 
up and strike directly upon the bricks. This, of course, is 
not the only type of case in which Carnation cuttings can be 
rooted, but to our idea it is the best, and just ordinary results 
are not what we aim at. 

We cover the bricks with three and a half inches of clean, 
sharp sand. Silver sand or any clean pit sand will do, so long 
as it is free from vegetable, fermenting, or decaying matter, 
but it will be found much safer to wash the sand well before 
using it, so as to get rid of any dirt. This is best done by 
half 'filling a tub or pail with sand, and then filling it with 
clean water, and stirring the sand up, pouring off the dirty 
water. Allow the sand partly to dry out, and afterwards spread 
it in the propagating case. Water it slightly with a rose, and 
firm down well with a brick, or a tool made similar to a 
plasterer's level. It is most essential that the sand should be 
nice and firm, or when the cuttings are watered they will fall 
over. When this operation is completed, the sand should be 
perfectly level on the top. The spaces between the bricks 
will give adequate drainage. We prefer the sand to remain a 
few hours, to become warmed through, previous to inserting the 
cuttings. 

To get sufficient bottom heat for our case, we hang a curtain 
of tiffany, or similar material, at the front and back of the 
bench, or stage. This should reach to within about two 
inches of the ground. A good flow and return pipe should 
furnish the required heat, but on no account should the pipes 
be less than a foot from the bottom of the case, as that would 
give an uneven and burning bottom heat, drying out certain 
parts of the case too quickly. All the artificial heat is directed 
in the first place to the underside of the case by means of the 
curtains before-mentioned, thus providing the necessary bottom 
heat, and giving a cool, fresh top heat. 
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Speed in propagating is one of the secrets of success, and 
we remove all cuttings in the early morning when perfectly 
fresh. As we take them off we place each handful in an air- 
tight damp box, never allowing the sun to get to them, neither 
do we allow them to lie about and become dry or wilted. As 
each box is filled with cuttings they are moistened and placed 
in a cool, damp shed, where they are prepared for insertion 
into the sand. 

At Haywards Heath we do not, follow the old way of 
putting the cuttings into the sand, and use a dibber, but we 
moisten the sand with a fine rose, and get a straight edge two 
inches broad, and long enough to reach across the bench. We 
place this on the sand, holding it firm with the left hand, and 
draw a line (using an old table or putty knife) about an eighth 
of an inch broad, and half an inch deep, to receive the 
cuttings. If these are a little mixed in size, it is best to put 
the small ones at the end of thq rows, in order that they may 
obtain more light. Take the cutting between the first finger 
and thumb of the right hand, putting it about an eighth of an 
inch deep into the bottom of the furrOws, and close the sand 
upon it on the right side (the side away from you) with the 
second finger, leaving half an inch between each cutting, until 
the row is completed. Do not try to see how many cuttings you 
can get into a small space. Then take the straight edge, plac- 
ing the edge near to the base of the cuttings upon the left side 
(the side nearest to you), push it gently so as to close the sand 
upon the base of the cuttings, and so on, until you have put 
in six or eight rows. Then water with a fine rose, until the 
sand is run smooth at the base of the cuttings. After this a 
thorough watering should be given, so that the sand becomes 
full of water; this is where proper drainage is so essential. 

During the first few days the cuttings are like cut flowers, and 
can only take up water to keep them fresh, so that there should 
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be no lack of it in the sand. This will prevent the base of the 
cuttings from drying while forming a callus. After this has 
formed the cuttings do not take harm nearly so readily. 

The whole secret of Carnation propagating lies in keeping 
the cuttings perfectly fresh, without excess of moisture on the 
foliage. This is more easy on dull than on bright days. 

Light, heat, moisture, and air have to be controlled by arti- 
ficial means, but to go to the extreme in any of these matters 
is as bad as ignoring them. 

In propagating, it is essential to have a proper system of 
labelling, in order to avoid mixing, not only in the propagating 
case) but also when the cuttings are removed from the plants. 

When our cuttings are in the case we place the glass over 
them, and after twenty-four hours, of close treatment afford 
them air each morning, from two to four hours, according to 
the weather. We are guided by the moisture upon the foliage 
which rises at night, but on no account do we allow the cuttings 
to wiit. Afterwards the entire glass is left off at nights, and 
put on early each morning. Then, when the cuttings have 
been in the cases a week, we put the glass on later, say nine 
or ten o'clock, according to the brightness of the day. After 
six days of this treatment we commence leaving a little air 
on the cases daily. This is gradually increased, until finally, 
after the cuttings have been in the sand eighteen to twenty-five 
days, according to the variety, and the length of time it takes 
to root, the glass is removed entirely, and the cuttings are 
hardened off to withstand the light and air. Finally, before 
the cuttings are lifted for potting, they are hardened to the 
normal light, airy atmosphere of the ordinary Carnation house. 
Our aim is to root our cuttings from the first in as low a tem- 
perature as is consistent for their health. We only shade when 
necessary to prevent them from wilting, and give them all the 
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air possible, increasing it in stages, in order to avoid any 
check, keeping it fresh and pure without a draught. 

We use propagating cases inside our propagating house to 
stop evaporation, and thus avoid the perpetual overhead spray- 
ing essential to other systems, which, we maintain, creates 
disease. 

If the cutting receives a thorough watering-in, and has the 
mild bottom heat which I have advocated, it will be found 
that little watering or sprinkling overhead will be required for 
the three to four weeks it takes to root. But, on the other 
hand, if the sand dries out before then, do not hesitate to water 
again, because if the base of the cutting once gets dry it rarely 
takes root, and never becomes a strong plant. Of couirse, on 
the other hand, it is a very easy matter to over-water. 

Shade from strong sun. At Hay wards Heath we have 
blinds for the propagating houses, and also for the propagating 
cases, thus being able to shade doubly on very bright days. 
This avoids the slightest check. Admit top air if the top heat 
rises above fifty-five degrees in the house, likewise bottom air 
if the bottom heat rises above sixty degrees. Watch these 
details, and so grow your cuttings as Nature herself would 
demand. The progress of root action is readily seen by the curl 
of the leaf, which expands flat and resumes a natural appear- 
ance, when sufficiently rooted. 

When lifting rooted cuttings, if one is found not to have 
rooted, or has only apologies for roots, it should be thrown 
away, as such will never grow into a strong, vigorous plant, 
even if replaced in the sand for a second trial. 

We do not allow the rootlets to attain much length in the 
sand. If taken up when moderately rooted, they come away 
from the sand very readily, and without injury, being then dis- 
posed in a natural position aix)und the base of the cutting, and 
there is no tangled bunch of tender feeders. We find it of 



Fig. 7. 

Leal Carnation prupagaling frame for amateurs, with movable 
glass, which allo^vs for an abundance of ve.itilation. 




Fig. 8. Fig. 9. 

A young Carnation in u small pot. which is A young Cai-nation in a 2-in. pot, fit for 

practically spoilt for want of potting. potting-on. 
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considerable benefit to dip the roots in tepid water. This cleans 
them entirely of sand, and they grow away much quicker after 
potting. 

The foregoing will give an idea of how we handle our cuttings. 
Much of what I hare written does not strictly apply to the 
amateur, yet I feel that he will gain quite a lot of information 
from studying our system. With many thousands of valuable 
cuttings in a house, everything must be done to assure perfect 
success down to the minutest details. The method of not 
wetting the foliage of the cuttings is a great preventive of many 
diseases, and will be better appreciated when you have read 
the American system, which is practised by some of our growers 
over here. To sprinkle a Carnation continually is to destroy 
the bloom upon its leaves, and so make it more susceptible to 
disease. Cuttings are propagated under the very conditions 
and at the very season of year which every grower admits creates 
fungoid disease upon the parent plants. Why should not these 
same conditions have an influence upon the cuttings in the same 
way ? 

Propagating for Amateurs. 

The best means of propagating Perpetual-flowermg Carnations 
for amateurs is to have a small span-roof propagating frame, 
as shown in Fig. 7. At the bottom should be placed iron or 
wooden rails, upon which a layer of soft bricks should be put 
to form the bottom. The sides of the frame should be twelve 
inches deep, which will allow the cuttings to be clear of the 
glass. The roof should consist of separate pieces of glass, so 
that air can be gi/en as required. 

The warm end of an ordinary greenhouse, provided the light 
is good, is ideal for propagating Carnations. Hang a curtain 
of tiffany round the sides of the case, in order to direct the 
heat from the pipes on to the bricks at the bottom. The re- 
quired heat is thereby easily obtained. 



24 THE PERPETUAL-FLOWERING CARNATION. 

For the amateur who is rooting Carnations in small quantities, 
well-drained propagating pans are undoubtedly the best. They 
should be four inches in depth, which will allow ample room 
for crocking, with a layer of sand three inches deep. The 
advantages obtained by using pans instead of pots are manifold. 
A much larger body of sand is obtained for use, which does 
not dry out so readily. It is also possible to make the sand 
firmer and more compact than when pots are used. In cases, 
however, where it is found necessary to use pots, it is best to 
use 5-in. pots, with two inches of drainage at the bottom. 
Cover the drainage with a thin layer of fibre, and fill the pots 
to within an inch of the top with pure, clean sand. Firm the 
sand well dowii in the pots, and give a good watering to settle- 
it in position, otherwise the cuttings will not stand upright, 
when they are watered in. 

The cuttings should be dibbled in a quarter of an inch deep, 
and one and a half inches apart. Take great care when in- 
serting them that the base is resting well on the sand. Gently 
but firmly close the sand on the base of the cuttings. Give 
the pots or pans a good watering overhead to settle the sand 
well around the cuttings. Finally, allow them to drain for a 
few moments before placing them in the propagating case. 

It is important that the pans or pots should be plunged up 
to the rims in ashes or cosoanut fibre, to prevent them drying 
out. But by any method, shade from the sun, and never allow, 
a draught to blow in upon the cuttings. A good light is most 
essential. As soon as the cuttings are callused, admit air by 
degrees, and eventually remove the glass altogether. 

It should be remembered that different varieties take different 
times to root, hence it is better for the small grower to have 
his individual vaiieties in separate pots, so as to enable him to 
remove them from the. frame as they become rooted. 

Jn this country, with i|:s weak winter light, causing a soft 
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growth, I maintain that the cuttings should be protected from 
the air during the day by covering the case with glass, this 
being removed at night, and put on later each day until, after 
fifteen days or so, it is not used at all. If you have air upon 
the greenhouse, as you naturally would if it is a house full of 
growing plants, then treat the propagating case as a miniature 
greenhouse, not removing the glass entirely at night, but putting 
air on gradually, increasing it each few days until the cuttings 
commence to root, when the glass should be dispensed with. 

A small propagating case can be made with a 12-in. or i6-in. 
pot. Put good drainage in the bottom, with crocks or similar 
material. Fill to within five inches of the top with clean sand, 
and damp down lightly. Dibble in the cuttings one and a-half 
inches apart, watering them in well, and place a piece of glass 
upon the top of the pot, standing the whole on the stage, 
directly over a flow pipe, or indeed any pipe, so as to get a 
suitable bottom heat of about fifty degrees. Ventilate for about 
one hour and a half early each morning until rooted. 

There is yet another way for th-; small grower tO' propagate 
his Carnations, namely, by the use of a hotbed. But this 
method should only be used during the late spring and early 
autumn, on account of the frosts. Yet the old-time horticul- 
turist used this system to good advantage, particularly during 
March and April, by placing the cuttings in pots, and placing 
the pots in a mild hotbed. No words of mine are needed to 
instruct the reader in making a hotbed ; suffice it to say that 
insufficient treading down and the too early use of the same 
are the causes of many failures. Sixty to seventy degrees 
should be the temperature to commence using the bed, but 
always remember a little niche of ventilation at the back will 
let out any gas. An old hotbed which has gone cold, if used 
in early summer or autumn, will give a good result if th? 
cuttings are well shadpc}- 
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Some private growers simply put the cuttings into a pot in a 
sandy compost, and place the same in a cosy comer, sprinkling 
and shading daily; but plants propagated in this way receive 
a check. 

In using a dibber to put in the cuttings, it should be remem- 
bered that the bottom of the dibber should be the same size 
as the base of the cutting, and the cutting must rest upon the 
sand. Many cuttings are bruised whilst being firmed in. The 
air should be simply excluded from the base of the cutting. It 
is quite a common practice to layer Perpetual Carnations in 
precisely the same way as Malmaisonc, which are treated in a 
separate chapter. 



CHAPTER III. 



GROWING YOUNG CARNATIONS. 

THE influence brought to bear upon the early youth 
of plants seals, to a very large extent, their future 
destiny. A cool-grown, hardy young Carnation may not 
have quite so attractive an appearance to the untrained 
eye as stock potted in very rich soil, and grown In 
an abundance of moisture and heat. The latter will make a 
heavy, soft spring growth, which too often misleads the in- 
experienced. Yet it is like comparing a spoilt boy with an 
athlete. To obtain the best results from Perpetual Carnations, 
it is imperative to commence with good stock, and this can 
only be obtained by normal treatriient. You cannot expect to 
buy such at the same price as you would the more quickly 
and cheaply-grown stock. 

As I have already pointed out, previous to potting the rooted 
cuttings, they should be hardened, to withstand light and air, 
so as to minimise the check. It is most essential that a young 
Perpetual Carnation should be grown in a strong, direct light ; 
and if the cutting has been rooted hardy and cool, only slight 
shading from the strongest sun for a few days is required, 
while it is never wise to allow them to be in a great heat nor 
for them to lack air, even when freshly potted. 

Lifting the Cuttings. 

The cuttings must be lifted from the sand with care. A 
thin piece of wood about two inches broad, or a plasterer's 
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trowel, is the best implement to use. Run it along the top 
of the bricks so as not to injure the tender young roots. Place 
the rooted cuttings in a damp box, only taking up a few at a 
time, so as to avoid injury from exposure to the air. 

All cuttings which have been rooted in sand should have their 
roots dipped in tepid water, which allows the sand to fall away 
without injuring the roots; otherwise after potting, this small 
ball of sand is apt to become dry much quicker than the sur- 
rounding soil, and thus injure the plant. 

Position for Young Plants. 

The best care and the best position in the house is none too 
good for the young Carnation stock. It is folly to select only 
the best cuttings, and take every care in their propagation, 
if this good, work is to be destroyed later. Too often the 
young plants are looked upon as a sort of necessary evil, and, 
being non-productive of bloom, are crowded into any out-of-the- 
way place, regardless of surrounding conditions. 

It is not wise to pot the young Carnations off into too airy a 
position. A small greenhouse with a temperature of fifty 
degrees at night is best, and a suitable position can often be 
provided on a side stage of the Carnation house. Failing that, 
in the case of small quantities, they can be put back into 
the propagating case, or a sub-propagating case, for a few 
days. 'until established. 

The ideal position for growing young Carnations, when 
established, is one receiving full sun and an abundance of air, 
with a night temperature of about forty-five degrees. A large 
soft growth should be avoided. Strive for a sturdy, well- 
matured young plant. 

Soil for Young Carnations. 

No matter under what system the Carnations are to be grown, 
^ similar soil will be required, the foundation of which shguld 
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be good loam. What is termed stiff yellow loam is best, but, 
failing that, practically any maiden loam mil do. This matter 
is fully dealt with in the next chapter. 

The addition of sand depends upon the loam, and the time 
of year. If the loam is particularly heavy, then add more 
sand. Likewise, when potting cuttings in December, the soil 
should be lighter than in March. 

The addition of manure or fertilisers is also a question of 
season. We only add old manure to the soil after February. 
For first potting we use as a general compost, five-sixths loam 
and one-sixth sand. I am a strong advocate of a plain diet. A 
pure loam with sufficient sand added, making it porous and 
open, is the best and safest compost for young Carnation cut- 
tings. The whole should be passed through a quarter-inch 
sieve. 

Soil for potting Carnations is in the correct condition for use 
when just moist enough to press into a ball with the hand, but 
not so moist that it will not crumble readily when broken up. 
Root action is encouraged best in a moderately moist soil — one 
which entices the roots to search for moisture. Care should be 
taken to have the chill off the soil before using it. This ^s 
easily done by allowing it to remain in a warm shed or green- 
house for a few hours. 

Pots. 

The young roots do not take hold of the soil so readily 
during a dull season, so a small pot for the first potting is a 
vital point. A two-inch pot is ample in size for a freshly- 
potted cutting. This enables it to go straight away with a 
much minimised check, and establish itself within three days. 
Have the pots dry and wipe them out well, to clean them 
thoroughly before being used. We find there is no occasion to 
crock so small a pot. 
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Potting. 

There is more art in potting plants than appears on the sur- 
face, especially if speed is required as well as good work. 
Every good workman has a system, and should work like a 
clock, hence a sub-chapter is allotted to this art. 

Pot moderately firm, because the Carnation is a fine-rooted 
plant, and requires it. But this again is a point for the 
operator to decide personally, and he must be guided by the 
amount of moisture in the soil. Having it too wet or too dry 
is a great mistake, and is one which may cost the life of the 
cuttings. Great care must be exercised not to get the cutting 
deeper in the soil than it was in the sand, or it will damp off. 
Endeavour to have the potting bench in the house where the 
cuttings were propagated, or else in a shed free from cold 
draughts. 

The young plants are best stood on ashes, and given a little 
space between the pots. As yet we have not found a substitute 
for good light and air. It is these two elements which will 
do more to build up a hard, sturdy young plant than all the 
elaborate potting composts or overhead sprayings in the world. 

It is fairly rough work at times growing Carnations, but 
there is no sense in trying to keep down a decent, industrious 
instinct for the sake of having clean hands, or keeping up 
appearances. 

Watering Young Carnations. 

The correct watering of plants in itself is quite simple, yet it 
is one of the most difficult arts for a beginner to learn. The 
secret is only discovered by observation. The expert knows 
by the very appearance of a plant whether it requires water or 
not, and also exactly how much it requires. 

After a Carnation cutting has been potted, it should receive 
sufficient water to penetrate to the bottom of the pot. After 
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that, water should be given only when the soil shows signs of 
getting dry. 

It is advisable to damp the house down, also to spray the 
young plants overhead on very bright, drying days, but I am 
no disciple of this perpetual damping down and overhead 
spraying. It only encourages a soft growth, and is not natural 
to the plant. If the young plants are saturated with water 
they will receive a check, and remain stationary for several 
days. The watering should be about sufficient to reach the 
bottom of the pot in an hour's time after the operation. 

Shading Young Carnations. 

One of the mistakes made with young Carnations is that, as a 
rule, they are shaded and generally coddled far too much. If 
the cuttings are hardened off before potting, and the freshly- 
potted stock receives sufficient water in the first place to reach 
the bottom of the pot, little, if any, shade is required after 
the first two or three days, and even then only from the 
strongest sun. 

No sun rays should strike the freshly-potted Carnation cut- 
tings for a few days after potting. The exact number of days 
will depend upon how well rooted and matured they were at 
the time of potting. As long as they are inclined to wilt they 
must be shaded from strong sun, but the shading should be 
decreased as rapidly as possible. 

The roots should have reached the sides of the pots in three 
to four days. Then remove all shading, except in the spring, 
when the sun is particularly powerful, in which case shade for 
the few hottest hours during the day. 

Temperature for Young Carnations. 

There is never anything gained by growing young Carnations 
in a high temperature. A long-jointed, rapid growth is in- 
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variably the result. Comparatively few growers realise the 
great benefits to be derived from growing young Carnations in 
a low temperature. As soon as the newly-potted cuttings are 
sufficiently established to stand the full sun, they should be 
gradually accustomed to a lower temperature, say forty-five to 
fifty degrees during the day, and forty to forty-five degrees at 
night, with as much air as possible. 

This treatment not only encourages a slow, steady growth, 
but induces a partial rest, just the same as we enjoy after 
undergoing an operation, no matter how slight; to say nothing 
of the check cool treatment has upon insect pests. A sturdy- 
grown young plant, with practically no spaces between the 
leaves, can only be obtained by cool, light, airy conditions. 

Air. 

Air should be put on the house so long as no direct draughts 
strike the freshly-potted stock. In the spring of the year, with 
cold winds and a burning sun, this is no simple matter, because 
at times the grower is placed between the choice of a high 
temperature, or a draught. Under such circumstances it is 
wise to have a little of both, but where bottom ventilation is 
possible the advantages are manifold. 

Young Carnations Becoming Hakd. 

Young Carnations will stand a long time in small pots with- 
out apparently suffering, but in reality they do suffer just the 
same, for the roots not only become pot bound, and thus 
checked, but the stem of the young plant becomes hide bound, 
and when potted will not commence growing quickly, nor when 
stopped do they produce so many breaks. There is one thing 
which must always be kept in mind, viz., Never allow young 
Carnations to become hard. 





Fig. 10. 

Tlie ball of a young plant in ; 
which has become checked ior 
potting. 



Fig. 11. 

small pot. The ball of a youn^ plant in a small pot in n 
want ot prime condition for potting on. 





Fig. 12. 
A catting which has been checked in the- small 
pot and tarned hard or woody. Note the bare 
stem and few breaks at the top of the plant. 



Fig. 13. 

A cutting which has been potted on at the 

correct time, stopped at the sixth joint, and 

breaking at every eye. 
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Potting on. 
As soon as the cutting becomes established in the 2-in. 
pot, pot on into a 3-in. size. Do not allow the roots 
to become weak or slow in action for lack of nourishment 
(see Fig. 10), but pot on before this takes place (see Fig. n). 
Some growers use a 4i-in. pot for the next move, but this is 
not to be recommended, it being too big a move, and in the 
event of dull weather, there is a large quantity of soil lying 
found the small ball of the 2-in. pot unused. This woiild 
quickly become sour, particularly if at all wet. Besides this, 
the plant does not need all this quantity of soil at once in its 
young state. The one aim should be to succeed in growing a 
perfect plant, and no extra trouble or expense should stand in 
the way. Hence build up a strong, stiff, short-jointed, robust 
young plant, by giving it small but frequent moves into a larger 
pot each time. The compost for this move from the 2-in. to 
the 3-in. pot should be four parts good maiden loam (if the soil 
is a little poor, add a small quantity of some specially pre- 
pared Carnation fertilizer), one part old manure, one part 
hard wood ashes, and sand. If the soil is devoid of lime, add 
a little old mortar rubble. In this matter the grower must be 
guided by the time of the year, and the sort of loam he is using. 
To have more sand than is absolutely necessary means to 
weaken the growth of the young plant, while, on the other 
hand, to have insufficient sand and the soil too heavy is to im- 
pede its growth. Pass the compost through a J-in. sieve, other- 
wise the lumps will cause cavities between the pot and ball 
of the young plants. 

Have the pots perfectly clean. There is no occasion to 
crock them. It is becoming old-fashioned to do this with 
small pots, as the crocks take up soil room. The hole at the 
bottom should give ample drainage if the pots are stood on 
ashes. In potting on, the roots are liable to be injured in re- 
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moving the crocks. Take great care not to allow more of the 
stem to be under the soil than was buried in the 2-in. pot. 
It being impossible to get the finger round the inside of the pot, 
give five or six sharp taps on the bench. This will get the fine 
soil well round the pot at an equal pressure. Care must be 
taken, previous to potting, to see that the plants are not dry, or 
they will receive a great check. On the other hand, it is quite 
possible to have them too wet, in which case we — who pot 
many thousands of one variety — always leave such until the end 
to get dryer, but small lots of odd plants can be marked so 
as not to be watered for an extra day or so. 

Some will think it waste of time and labour to put a young 
Carnation cutting into a 2-in. pot, with the knowledge that it 
will require to be potted into a 3-in. pot some two or three 
weeks later, but the difference between plants potted into small 
pots in the first place, and those over-potted, is surprising. 

So we will leave our young plant here in the 3-in. pot. The 
further potting on is continued in Chapter IV. 

Under no circumstances allow insect pests to gain a position. 
They, invariably attack the partially-developed leaves, where 
they are extremely difficult to reach by fumigation or syringing. 

Some may say, does it pay to give all this attention, and 
grow Carnations well? The best always pays. It is not 
failures but successes which are recognised. 



CHAPTER IV. 



SOIL, COMPOST, AND POTTING. 

THE marvellous possibilities resident in a single handful 
of soil is a consideration of no mean proportions. Its 
hidden powers, and the somewhat speculative results which 
we may or may not obtain from it, add to the 
glorious uncertainty of horticulture, for we are none of 
us dead to the pleasures of hope. Soil is not so 
much dirt, but a highly complex body. Far from being an 
inert, lifeless mass, it is most emphatically a thing of life, and 
must be treated as such. If we are growing any high-class 
crop, including Carnations, and aim at the best results, the 
best loam will always prove the cheapest. I feel that I cannot 
too forcibly emphasise the importance of being well stocked 
with this most necessary article for our business. 

A great deal also depends upon the grower who controls the 
food and water supply. It is important that he should en- 
deavour thoroughly to understand the peculiarities of his 
particular soil, and learn how to get the best out of it. 

Carnation Loam. 

A good loam contains potash, phosphoric acid, nitrogen, 
Ume, etc., the necessary elements of plant life. That is gener- 
ally understood, but too frequently we are governed in our selec- 
tion of loam more by its appearance than any other factor. 

35 D* 
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It is nothing short of marvellous, the good results which are 
obtained from the various soils of differing textures and density, 
used in Carnation cultivation. That black, sandy, peaty soil 
is, perhaps, the absolutely worst sample the grower of the 
Divine Flower has to contend with. It is by way of being 
heath soil, which will not even grow a high grade of weed. It 
lacks body, and cannot hold, for any length of time, any en- 
riching addition if given it. Sandy soil is, in the majority of 
cases, bad. By this I mean that gritty soil which is always 
at one or the other extreme of moisture. It is always low in 
plant food, and unless it is judiciously intermixed, and built 
up with other soils, it is of little worth. The heavy clay soil 
is another extreme. It can be made to produce good Car- 
nations, but only at additional cost. It must be harvested in 
dry weather, and only the surface, which has been subject 
to aeration and freezing, will possess any quantity of available 
plant food. If used, it should be mixed with coarse sand and 
long manure to keep it open. The surface should never be 
ajlowed to become sealed. 

It is" generally conceded by the best Carnation growers of 
both this country and America, that the ideal soil for Carnations 
is a silky, semi-sandy loam, one which feels smooth when 
rubbed between the fingers and thumb, sufficiently light in tex- 
ture to afford free and ready drainage of any surplus moisture, 
yet with sufficient body to retain the available plant food. It 
should come from a well-drained locality, and possess an 
abundance of vegetable fibre. As a rule, such loam is light- 
brown in colour, and invariably is very evenly balanced in the 
essentials of plant life, and hence will not require to be greatly 
enriched. 

Harvesting Loam. 

As we have said, the best soil is procured from high-lying 
ground, where there is a free drainage. That from low-lying, 
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swampy land is inclined to be sour, while that from the top 
of a hill, as a rule, is not rich. The soil between these two 
extremes is to be preferred. 

The methods of harvesting, or preparing, loam for use are 
many and various, but all horticulturists agree that the top three 
or four inches of the surface from a meadow field is the best, 
no matter what the exact texture of the soil itself may be. It 
is safe to say that no soil improves after being stacked nine 
months; in fact, the old method of stacking loam will un- 
doubtedly be less practised in the future. The idea that it 
mellows is erroneous. Loam is different from wine, and there 
should be a limit to its age. In the majority of cases where 
very large stacks are made, it only has a tendency to become 
sour at the bottom and in the centre of the heap. If the stack 
of loam is turned once or twice, and particularly so if the 
manure is intermixed with it, some two months before use, 
nothing but good can be said of this practice. 

The one idea in preparing turf is to have the vegetable fibre 
suflSciently decayed to be a food for the plant, and yet keep 
the soil open. Hence, if the fibre is too much decomposed, 
these advantages are lost. 

A rule, that stands good without any exception, is that no 
kind of work necessitating the moving of soil, whether it is 
digging, ploughing, or harrowing, must be attempted when soil 
is wet from recent rains. 

Soil intended for use during spring and summer should be 
cut in the previous September or October, in sods from three 
to five inches thick, according to the depth of the fibre, and 
then stacked in a long heap, some six feet broad, and not more 
than four and a half feet high. If manure is stacked with it, 
put a one-inch layer of manure to every four inches of loam. 
The heap should be left until December, when it should be 
well turned, and the manure incorporated with the soil. The 
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heap should be again turned in the early spring, when it will 
be ready for chopping down for using as required. 

When we see men using dirty tools, working with a lot of 
good soil under their feet, and unshapely heaps of soil left 
open to the weather, it is evident that the person at the head 
of affairs is ignorant, or careless, or both. Everything should 
be done systematically, even to the filling of a wheelbarrow. 

The American Method of Preparing Sou. 

In these utilitarian days, the method which involves the least 
expenditure of time and labour will be the one chosen, pro- 
vided it leads to satisfactory results, and the grower with plenty 
of land around his nursery or garden will save much labour 
by preparing the soil in the field, where he can plough or dig 
it, or add manure if necessary. The important point of early 
ploughing should be observed, to expose the soil to winter and 
spring frosts, thereby mellowing it, and destroying many insect 
pests. There is, of course, the weather as a factor to be con- 
sidered, but just as the skilled farmer arranges his cultural 
work in accordance with the weather, but does not let the 
weather dominate, so should it be with the horticulturist. 

Soil, if prepared in the field, can be brought to the houses 
ready for immediate use, thus avoiding much expensive hand 
labour. 

Plough a portion of a meadow to the depth of four inches in 
the late summer, sufficient to supply the season's wants. Select 
a dry spell during the spring, to give a heavy dressing of 
decayed farmyard manure, and plough the piece crossways. If 
sand is required, give a suitable dressing. Afterwards pulverise 
it with a harrow. The piece should be harrowed each fortnight 
until required, to destroy the weeds, but this must only be done 
in suitable weather. 
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Humus. 

Possibly no one factor influences the water-holding power of 
soil more than humus. It also appreciably affects the general 
physical condition of the soil, and in its decay it causes potash 
and phosphoric acid to be rendered available to plants. The 
various essential elements of plant food may be supplied in in- 
organic forms, but unless humus is present, to regulate the 
general physical conditions, and to supply the essentials for the 
breaking up of the insoluble salts in the soil, vigorous plants 
cannot be produced. 

Yard Manure. 

There is not any doubt that animal manure, besides impart- 
ing fertilising properties to the soil, is also of mechanical 
benefit, making the soil more porous and open. 

For Carnations, manure, like loam, can be too old. If it will 
break up readily, it is in a fit condition to use. We always try 
to stack our manure, particularly cow manure, under cover, to 
protect it from the rain and avoid leakage. 

The common rule, that horse manure with a good proportion 
of straw is the best for heavy soils, and cow and pig manures 
for those of a lighter texture, holds good. 

We must remember in discussing the quantities and qualities 
of manures, that there is a wide difference, not only in the 
chemical properties of soils in different localities, but in the 
condition of soils of the same qualities. A meadow that has 
been used as a pasture for innumerable years, and which has 
fed cattle, must be richer in plant food than that which has 
been laid down but a few years, or one which has been used 
as a hay field, hence less manure will be required for the 
former. The amount of manure used for Carnation potting 
varies from one in eight to one in four of loam. 
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Sand. 

The proportion of sand to be added depends entirely upon 
the texture of the soil, for while some will not require any 
additional, others will be greatly benefited by it, and, as 
we have already said, the best Carnation loam is of a medium 
sandy texture. One in ten is, perhaps, the extent to which it 
should be added to any soil. 

It is essential that the sand should be of a sharp, coarse 
grain. We ourselves have discovered a coarse grade of sea 
sand, with portions of small rocks and shell in its make-up, 
which we consider almost perfect, and certainly Carnations do 
appreciate its good qualities. 

Wood Ashes. 

Some advocate the addition of these, particularly in the case 
of very heavy soils. We, however, have not seen much benefit 
from them, considering the expense involved, except that they 
materially improve the mechanical condition of the soil. In 
our own practice everything within reason which will burn and 
produce good ashes is burnt. These ashes are stored in a dry 
shed, and used with soil at the rate of one in ten. We con- 
sider it almost equivalent in its usefulness to wood ashes, and 
much cheaper. 

Lime. 

Some soils are short of lime, which is a potent part in 
Carnation compost. This may be added in the form of mortar 
rubble, chalk, or as air-slacked lime at the time of final mixing. 
This should be added at the rate of about one in fifty of the 
compost. 

Lime is one of those parts which, as a rule, have an influence 
for good, and the majority of soils are benefited by the addi- 
tjon pf lime. It is quite possible, however^ to add too mych 
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to the potting compost. This danger is overcome by using chalk 
in place of lime. 

Sou, Analysis. 

It is a common notion that the chemist can tell by analysis 
just what the soil requires, and prescribe just how that soil 
should be fertilised to attain the best results. This, in the 
average case, is not so, for while he can analyse virgin soil with 
great accuracy, in the case of cultivated land it is different, and 
the variety of samples of soil obtainable in a single field makes 
the whole thing of little worth from a business standpoint. 

Moreover, no chemist can distinguish with any degree of 

certainty between plant food which is available this year, and 

that which may not be available for a hundred years to come. 

The total contents of such ingredients is determinable, but not 

its availability. A soil may be literally loaded with plant food, 

which, owing to its insolubility, cannot be used by the crop. 

It is not only lack of plant food in the soil which is the cause 

of poor crops, but such causes as soil acidity, lack of humus, 

inadequate tillage, faulty drainage, etc. Soil analysis may 

disclose a relative lack of plant food or the presence of some 

deleterious matter, but further than that, at present, it cannot 

go- 

Potting Compost. 

Owing to the various grades of soil, it is impossible to give 
exactly the best compost for Carnations, because circumstances 
alter cases, but as a general rule, on an ordinary sample of soil, 
the following mixtures will be found the best. A point which 
must never be overlooked is that the best soil can be spoilt if 
it is interfered with in wet weather. 

Some growers add bonemeal to all their mixtures of soil, but 
if, when established, the Carnations are manured with an 
evenly-balanced Carnation fertiliser, it will be found cheaper 
and better not to add this ingredient. It is not the most 
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elaborate recipe which makes the best dish, nor is it the most 
elaborate compost which grows the best Carnation. An old 
horticultural sage once cursed the sieve, and he was right. 
Rarely, if ever, should it be used in Carnation growing, and 
certainly never when potting into large pots. Knock the loam 
or manure to pieces with a fork, or chop it up with a spade ; . 
in fact, do all possible to avoid using a sieve, which only holds 
back the best of the soil. In all mixtures of soils the mixing 
must be well and thoroughly done to insure the best results. 

The compost for the first potting of rooted cuttings should be : 
Five-sixths loam, one-twelfth sand, one twenty-fourth wood 
ashes, one twenty-fourth mortar rubble. 

The compost for the second potting for plants from the 2 -in. 
pot into the 3-in. pot, or those of similar sizes, should consist 
of five-sixths loam, one-twelfth sand, one twenty-fourth manure, 
one twenty-fourth wood ashes. 

The compost for all succeeding pottings should be : Four- 
sixths loam, one-sixth manure, one-twelfth wood ashes, one- 
twelfth mortar rubble, and sand added according to the texture 
of the soil. 

Sterilisation of Soil. 

This can be performed by baking, or heating by steam. 
The latter undoubtedly gives the best results. 

In the sterilisation of soil, which has been heated almost to 
the temperature of boiling water by the injection of steam from 
a high pressure, it has been found that when the soil is thus 
cleared of hurtful agencies, the ammonia-producing bacteria 
increase rapidly, and there is a considerable increase in the 
production of plant food from the soil and manure employed, 
followed by an increase of crop of a more healthy character. 

The usual method of sterilisation is to build a large wooden 
bin, about four feet wide, ten to fifteen feet long, and three 
feet deep, with one side hinged, so that it can be let down 
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to shovel out the soil. Iron pipes should be run along the bot- 
tom of the bin, a foot apart, lengthwise. In a four-feet bin 
there will thus be three pipes, each with one-sixteenth holes 
drilled in their side, about one foot apart. Of course, the pipes 
must be connected outside the bin, and joined to the steam 
boiler, which can be done with a rubber pipe. Fill the bin 
loosely with soil, and place on the surface two or three Potatoes. 
When these are cooked the soil has been sufficiently heated. 
Cover the whole with closely-fitted sacks, or similar material, to 
keep in the steam, the latter being turned on at about 8o-lb. 
pressure per square inch. If this is properly done, it destroys 
all nematodes {eelworms), grubs, and all plant and animal 
parasites, likely to attack the growing plant roots. All 
organisms of an order higher than bacteria will be killed off, 
and certain organisms which normally limit the number of 
bacteria in the soil are destroyed. 

The destruction of all weeds and seed relieves the cultivator 
of a lot of work in keeping them down. We think also there 
is a general agreement that sterilising by steam is vastly pre- 
ferable to "baking,"' as the roasting or baking of the soil to a 
state of absolute dryness has an injurious effect, rendering it 
in some way unfit for plant life. 

From the foregoing it will be seen that unless the soil is 
badly infested with pests, sterilisation of soil for Carnations is 
hardly necessary, unless in the case of special varieties or 
seedlings. 

Potting. 

One of the most important points in potting is to have every- 
thing ready — potting bench firm, soil in the correct degree of 
moisture, pots close at hand. 

We will take first the potting of a rooted Carnation cutting 
into the 2-in. pot. Take a pot in the left hand, and simul- 
taneously brush the loose soil away with the back of the right 



44 THE PERPETUAL-FLOWERING CARNATION^ 

hand. Pick up a cutting with the left hand and at the same 
time scoop up a handful of soil in the right hand. Both hands 
come together at the pot, the left hand a trifle in advance. 
Holding the roots in the pot, not quite as deep as they were 
in the sand, as they will press down, give a slight shake to 
make them hang naturally. The soil is then filled in around 
them, and with the thumb and first finger of each hand press 
the soil firm round the pots. Give the pot a couple of taps on 
the bench, and it is completed. 

Every plant should be filled in just the same way, leaving 
the same amount of space for the water, and if the soil in each 
pot is firmed to the same degree, the plants will dry out evenly 
and grow regularly. 

In potting a plant from the 2-in. pot into a 3-in. one, again 
we do not crock, because so small a pot is Stood upon an ash 
bottom, and therefore it has sufficient drainage. The plants 
are knocked out of the 2-in. pot, care being taken that none 
is in the least dry at the roots. A little soil is placed at the 
bottom of the 3-in. pot, so that the top of the plant to be 
potted, when stood in position in the centre of the 3-in. pot, is 
level with tTie top of the pot. The spaces at the sides are filled 
with the fine potting compost, and some piled on the top. The 
ball of the 2-in. plant is firmed into the soil, using the first 
finger and thumb of each hand. The pot is given three sharp 
taps on the bench, and the plant is potted. There will be 
about a quarter of an inch space left for watering, and the 
surface soil will be quite loose. 

In potting a 3-in. plant into a s-in. pot, the larger pot should 
be well rubbed down with a dry cloth, also well crocked — ^that 
is, a piece of broken pot of sufficient size almost to cover the 
bottom of the pot should be placed over the hole at the bot- 
tom, and a few small pieces placed round it. The actual 
process of potting is very similar to that of the 3-in. pot, except 
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that there is a larger space for soil between the ball of the 
3-in. plant and the 5-in. pot, so that when this has been filled 
with soil, it is essential that the pot is given a sharp tap upon 
the bench to shake the soil down. Afterwards, the thumb of 
each hand should be run round the side of the pot, to firm 
down the bottom soil a little, and make sure that no lumps are 
holding up the soil, and causing a cavity. The pot should then 
be filled up to the rim with soil again, and be given several 
sharp taps upon the bench, and the plant is potted. Some 
recommend the use of a stick or rammer to firm the soil round 
the sides, but the whole soil is firmed much more evenly by 
sharp taps upon the bench. 

In potting a 5-in. plant into a 7-in. pot, the crocking, potting, 
etc., is the same, except that it is essential to use a rammer 
to firm the soil round the sides of the 5-in. plant when placed 
in position; but we do the bulk of the firming of the soil by 
tapping the pot on the bench. 

In potting into larger pots than the 7-in., the bulk of the 
firming has to be done with a rammer, because it is impossible 
to tap large pots on the bench to firm the soil; but an excess 
of ramming compresses the soil too much, particularly towards 
the top of the pot, where the surface soil should be left loose, 
this being gradually firmed down by the watering. 

The actual amount of firming to be done greatly depends 
upon the texture of the soil. In the case of a light, sandy soil, 
it is difficult to get it too firm, while heavy soil is quickly spoilt 
by over-firming. 

If crocking is done at all it must be done carefully and well, 
particularly in the case of large pots. No dirty pots should 
ever be used. 

A golden rule in potting is never to use soil that adheres 
to the operator's hands. It will be too wet, and the plants 
will not grow away freely in it. 



CHAPTER V. 



SUMMER TREATMENT OF PERPETUAL-FLOWERING CARNATIONS 

IN POTS. 

IN the previous chapters we have followed the cultivatiou 
of the young Carnation from a cutting io the 3-in. pot, 
where we left it growing in the house. 

It all depends upon the time and season of the year 
as to where the young plant can be grown, and also upon the 
latitude. At Haywards Heath we grow our young plants on 
in mildly-heated frames out of doors after the middle of March, 
and use cold frames from the middle of April. All our frames 
are covered with thick mats upon cold nights. 

The degree of frost a young Carnation can stand without 
serious harm is doubtful. It is certainly several degrees, but 
such frost must have some ill effect upon the development of 
the plant, hence we never allow our young stock to have a 
lower temperature than forty degrees before May, when the 
growth is well matured by the sun and air during bright days, 
and will take little harm. We, however, make it a rule always 
to grow our young Carnations under glass, whether it is in a 
house or under frame lights, until they are potted on into the 
4-in. or 5-in. pots, and e\en then it is only upon rare occa- 
sions, and with hardy-growing ^•arieties, that they are grown 
in frames without glass over them, because until early May we 
are pot sure of our weather, and heavy, cold rains do irretriev- 
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able harm. Of course, in the North of England, where the 
spring season is quite a fortnight later, allowance must be made. 
The difficulty for the reader at this juncture is the exact 
position of the young plant, because we commence propagating 
in December, and continue until the end of March, and even 
later on exceptional occasions. The young plants grow much 
more quickly as the season advances. Thus a cutting inserted 
in the sand on December ist would be rooted fit for potting into 
the 2-in. pot by January ist, and for the 3-in. pot by February 
I St, when in turn it should be potted on into the 4-in. or 5 -in. 
pot in early March. Now a cutting inserted in January and 
rooted in early February would grow much quicker, owing to 
the advance of the season, and be ready for potting on into 
the 4-in. or 5-in. pot almost at the same time as the December- 
rooted cutting, whilst a cutting inserted in March will root and 
grow much quicker still, and require potting on almost every 
fortnight. That is why it is impossible to give definite rules 
and an exact calendar of operations, as. some would wish, with 
exceptions made for every dull or rainy day. 

When the young plants have established themselves in the 
3-in. pot, and before there . is any tendency for them to 
become pot bound, they should be potted on into 4-in. or 5-in. 
pots, the latter size for general pot culture in the case of good, 
free-growing, strong varieties, and the 4-in. pot for more deli- 
cate plants. The compost for potting is fully dealt with in 
Chapter IV.. 

The plants should be stood in a light, cool position, where 
an abundance of air can be given. A greenhouse in the early 
season, and a frame after the middle of April, are excellent. 

There is full scope for the skill of the horticulturist in culti- 
vating Perpetual-flowering Carnations in pots during the sum- 
mer — not that it is a difficult task, but the varying conditions 
require to be efficiently met. The cultivator who closely 
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Studies his plants will have them almost double the size in 
autumn, and get quite double the crop during the winter, com- 
pared with the indolent, careless grower. 

Avoid having too fleshy a growth. Such is produced by a 
plant grown in too rich a soil, always moist at the root and 
repeatedly sprayed overhead. Better results are obtained from 
plants treated with greater moderation, and in a more natural 
way, so that the growths do not suddenly change from soft, 
sappy shoots into case-hardened branches, but gradually mature 
and build up a woody growth. As we all know, in flowering 
plants it is well-ripened wood which produces good flowers, 
and in Carnations for winter flowers the plant must have good 
wood to produce good flowers. 

Having the stock potted into its flowering pots at an early 
date is quite an important matter. A well-established plant in 
the autumn is the one which will withstand winter's weaker 
light and continue to grow during the dull months. All Per- 
petual Carnations intended for early winter flowering under glass 
should be potted into their flowering pots by the end of June. 
The best position for them after the final potting is in a frame, 
where they can be protected from'hestvy rains, or (as with our 
large quantities) stood out on ash beds in an open position, one 
that enjoys the full sun from its rise to its setting. Let the 
plants be treated generously in the matter of room, because 
that means ripened growth. The wind is of no assistance to 
the Carnation during the summer, and a position where its 
ravages are somewhat checked is to be preferred. What a 
contrast all this is to the old idea of growing Carnations in a 
frame and shading them from the sun. 

The best size of pot for Carnations to flower in the first 
season is a matter of opinion, and depends greatly upon 
whether the cuttings were taken in December or March. Early 
cuttings will produce a heavier winter crop of bloom if flowered 
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in 7-m. pots, and rarely, if ever, have we found it necessary to 
exceed that size. 

It should be clearly understood that late August or September 
potting does not pay. Mild feeding is to be preferred, pro- 
vided a good, cool-acting fertiliser is used in moderation. 

Watering Carnations in Summer. 

The natural season of growth for all members of the Dianthus 
family is the spring and summer, hence the supply of water 
after the plants become well-established must be greater than 
in the dull season. 

Smce so much depends upon local conditions, texture of soil, 
etc., it is impossible to give any definite rules upon this matter. 
In fact, right through this book, I feel that the most I can 
hope to do is. to convey to the reader an idea which by prac- 
tice and observation will gradually reveal itself to him. Then 
when confronted with the real difficulty, he will know how to 
grapple with it. 

The old notion that we are not following Nature's way in 
watering when the sun shines is without reason, for though the 
sun is obscure during a rainfall, everything is wet upon its re- 
appearance after the passage of the storm, and everyone has 
noticed how the growth fairly jumps under those conditions. 

The amount of moisture given off by the leaves of the plants 
into the air is much larger than is generally supposed. 
Scientists have demonstrated that certain plants transpire sur- 
prising quantities of moisture through their leaves, and they 
have estimated that over 75 per cent, of the energy received 
from sunlight is used to perform the work of transpiration. 
Naturally this goes on much more rapidly in bright than in dull 
weather; in fact, on dull, warm, moist days it is practically 
stationary. This gives food for thought to the intelligent 
grower. 
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Very wet and very dry soil cause the root action of a 
Carnation to stand stationary, and it is the varying degrees of 
moisture between the extremes which encourage and support a 
vigorous, healthy growth. A freshly-potted plant is readily 
spoilt if over-watered, owing to the fact that the large body 
of new soil does not dry out, hence it turns sour and spoils the 
plant. 

Referring to overhead watering, as I have pointed out, this 
does not injure but assists the plant's growth if done in modera- 
tion, and if the natural glaucous, or bloom, upon the foliage of 
the Carnation, which is provided by Nature as a protective against 
fungoid diseases, is not destroyed. It is most important that 
the plants should be sprayed or syringed during the summer to 
keep insect pests in check. 

Now we come to watering plants out of doors in pots or frames, 
during the summer, and I always maintain that no one can tell 
another how to water a plant. He may be able to give you an 
idea, but that is all. As a general rule', if a Carnation is 
dry its pot requires filling up with water, if not dry, leave it. 
This perpetual sprinkling never grew anything but rubbish. If 
plants are looked over and watered just after the dew has 
dried off them, then well sprayed, and sprayed again in the 
late afternoon, that is all they require when the pots are not too 
full of roots. Some growers spray overhead at mid-day. This 
is of little importance; but a good evening spray will keep 
plants clean from insects, and be a power for good on warm 
summer nights. In the late summer or early autumn, if unable 
to house the stock, no spraying should be done, and watering 
should be carried out judiciously. 

The First Stopping in 3-1N. Pots. 

Among the difficulties which confront the axerage grower are 
when to stop or pinch the top off the plants, the correct con- 
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ditions in which to have the young plants for stopping, and 
where to stop them. 

The object of the first stopping is to encourage side growth, 
and so build up a bushy plant, which in turn will produce a 
large quantity of flowers. Naturally, the more growth that is 
obtained the larger the cut of flowers will be. If, on the other 
hand, the young plant is not stopped it will simply produce a 
single small flower and break naturally, making a long, straggly 
plant. 

It is a matter of vital importance that the young plant should 
be in a vigorous, healthy condition when stopped, and this state 
can only be promoted and maintained by a free root action. 
If it receives a check for want of potting, the growth becomes 
too woody and hard, so that instead of making some four to 
six strong breaks, only two or three are produced at the top 
of the plant. These are fed through a hard stem, which 
naturally means an impeded or reduced food supply. 

Again, if the young plant has been shaded, or grown in a 
poor light, the growth will be too soft and sappy, and this, in 
turn, will not produce the full crop of breaks; whilst a plant 
which has received a reasonable amount of care and attention, 
being grown in an airy position, with full sunlight, and potted 
as required, will have a matured growth, which will break at 
every eye, thus laying the foundations of a good plant. 

Some good growers make it a rule never to stop any young 
plants before March, claiming to procure more and better 
breaks by so doing, and there is certainly a lot of wisdom in 
this. 

We, here in England, have certain hereditary rules, which 
we are tempted to apply by force of habit to all classes of 
plants. Above all things the Englishman loves a compact, 
bushy plant, with breaks close to the surface of the soil, and, 
while agreeing that such is, as a rule, a token of good crafts- 
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manship, yet, in the interest of the Perpetual Carnation, 1 
maintain an exception should be made in its case. 

The fact is obvious to all that the breaks, or side growths, 
produced naturally by a young plant, as seen in Fig. 13A, are 
much stronger and quicker-growing than unnatural ones pro- 
duced at the base of the growth. Our American friends, who, 
all the world will admit, are at present the greatest exponents 
of the cultivation of the " divine flower," stop all the varieties 
which can be so treated when the young plant commences to 
elongate for flower. Sometimes with this method there are two 
or three inches of stem at the base of the plant, but this they 
do not mind, so long as they get the strong natural breaks 
which produce the finest flowers. 

What I ■ mean is this. Take a young plant established in a 
3-in. or 4-in. pot. If it were stopped about two inches above the 
surface of the soil that would be termed hard stopping. The 
plant would be compelled to produce unnatural breaks. To 
stop the plant, say four inches from the soil, is medium stop- 
ping, but to allow it to elongate for flower before stopping the 
growth is long stopping, and this, if we are cultivating, as the 
market growers do, purely and solely for quality of flower, and 
with no thought as to the shape and appearance of the plant, 
is the best method. However, I recommend the ordinary 
grower, who must consider the appearance of his plants to a 
certain degree, to make medium stopping a general rule. We 
treat the groups of varieties separately. 

Regarding the actual stopping itself, there is only one correct 
way of doing it, and that is to break the lead out with a side- 
ward bend. This is best done in the early morning, when the 
growth is stiff and brittle. Let me not be misunderstood. I 
do not mean just to break or pull out the joint of the growth, 
but to remove the entire top of the plant with a set of developed 
leaves intact, so that the remaining eyes are in an equal state 
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Each of ihe above plants have been stopppd once, and fit for second 

stopping ; cut short at fifth joint. The centre plant lias had one 

growth stopped. 
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of maturity, and all break evenly, and thus we commence with 
an evenly-balanced plant. 

Some growers advocate using the knife for removing the tops, 
but personally I have always found the growths snap off readily ; 
yet, sooner than pinch them off with the thumb and finger I 
should most certainly use a knife. 

The question of stopping is fairly simple in the first stage, 
namely, when the tops are pinched off the young plants as a 
general rule at the sixth joint. But when the side-breaks or 
growths require stopping, the difficulty arises, because the fact 
is very patent that if we stop all the growths of a variety at the 
same time they will all flower at the same time. Carnations 
can be made perpetual-flowering by a close study of the varie- 
ties in this question of stopping. 

Here are two golden rules which apply to all varieties : — 
Make stopping a duty, and try to do it systematically ; and do 
not stop too soon by pulling out the centre of the growth, as 
this will cause a number of weak growths. 

Stopping in Summer. 

There is a three-fold object in stopping Carnations during 
the summer. Stated briefly, it is to encourage continuity in 
blooming, to preserve and build up the plant's energy, and to 
obtain a shapely plant. 

There is no wisdom in allowing plants to make an unneces- 
sary lot of top growth, and then to go to them one morning and 
make a wholesale slaughter. This is simply wasting their 
energy, and causing a check, and it also encourages the plants 
to crop all at once, instead of producing a continuous supply 
of bloom during the entire year. It is only natural that if the 
growths of a variety are all stopped at one time they will flower 
together. The object should be to go over the plants, say, twice 
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a week, just stopping what growths are in a fit and proper 
condition to be so treated. 

If plants are out in the open it is never wise to stop them 
during dull, rainy periods, as the growths are very much softer 
and more sappy, and do not break so evenly, or produce so 
many breaks. It also causes a greater check to the plants. 

There is one rule which it behoves all Carnation growers to 
have deeply impressed on their memory. Never pull out the 
point of a growth. Such stopping is premature, and results in 
a number of weak breaks. If the growth is long enough to be 
stopped, break off the top — if not, leave it. It may be asked, 
when is a gro^vth of sufficient length to be stopped? I say, as 
a general rule, when one can remove two developed leaves, and 
leave six good joints or sets of leaves on the branch. But with 
the long, loose-growing varieties, it is best to pinch the growth 
in a little harder; 

I hope I have made myself explicit. After the young plant 
has received its first stopping it produces side growths, which, 
as a general rule, should be treated as stated by stopping them 
as they become long enough. Never stop more than one growth 
on a plant at the same time, because it is bad for the plant 
when so stopped. It is better also that it should not have the 
strain of bearing more than one fully-developed flower at the 
same time. 

Now we come to the crux of the whole subject, viz. : when 
to cease stopping, so as to obtain the best results during the 
winter. The Perpetual Carnation is perpetually flowering 
simply because it is perpetually growing, but, naturally, the 
winter growth is much slower than the summer growth, and if 
it is stopped too late in the summer it will have too much to 
do in the autumn to produce bloom by the winter. On the 
other hand, if it is not stopped sufficiently late it will produce 
a quantity of blooms in the autumn, when they are not so highly 











Fig. 16A. 

A specimen Perpftaul-Flowering Carnation in 
full bloom, two years old. 
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Fig. 17. 

A. — Flowi^'rine L,'r'o\vtli spoiling for want of dis- 
budding. B, — In a correct condition for dis- 
budiling. (\ — Disbudded. 




Two plants grown by different systems of stopping. A. — Grown on 
the short stopping system, the growths having received the second 
stop. B. — Grown on the long stopping system, only being stopped once. 
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prized. As a general rule early July is sufficiently late to stop 
the average variety. 

Again, varieties vary, and each requires special study, while 
latitude also has to be taken into consideration. It will be 
understood that those who grow Carnations for a living have 
worked this matter down to a fairly fine proposition. The best 
guide is to remember that the actual growth stopped will not 
produce flowers until some fi\e or six months later. 

Supporting Plants. 

There is no economy in leaving plants until some branches 
break before supporting them. A straight shoot invariably 
grows into a strong plant. 

In growing Carnations for profit, the practice of supporting 
plants with sticks and raffia is quite obsolete, simply because 
it does not properly support the plant, the stronger growths 
robbing the weak of their allotted space. To get the stems 
to grow erect, much tying is required, so that the flowers are 
only cut with difficulty and waste of time. The one drawback 
of the Perpetual Carnation is the large amount of attention 
required in the form of tying, and in the spring of the year 
they are as bad as creepers in that respect. 

Our friends across the Atlantic many years back tried to 
solve, and partly did solve, the problem, by arranging a network 
of wire and string over the plants, each plant having an 
allotted space to grow in. This undoubtedly was a great 
advance upon the old practice of sticks and raffia. Now we find 
many of our market growers, who cultivate their plants in pots, 
following out this practice. Some stretch a large-mesh wire 
over the plants, running two tiers for the flowers to grow 
through, while others follow out purely the old American prac- 
tice, running wire down between the plants length ways, and 
a double line of string between each row of plants crossways, 
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SO that each separate plant is in a square with the double row of 
string, keeping a space for air between the plants on the two 
sides. The drawbacks of this practice are the difficulty of 
getting at the plants to clean them, and the expense of erecting 
and re-erecting the second season. 

The best cultivators are in favour of individual wire supports 
for each separate plant. These are made in varying styles, 
and each grower should select the one he thinks is the best. A 
well-supported plant is invariably a healthy plant, while a 
straight stem produces the finest flower and a smaller percentage 
of split calyx. Although, of course, the first cost will naturally 
enter into consideration, it should be kept subordinate to the 
question of efficiency and labour-saving capacity. 

A pot plant, supported with wire rings which fix to the 
stakes, is allowed to grow in a perfectly natural way. AMien 
once fitted out in the autumn it is right for the entire season. 
It is movable, cuttings are taken off easier, the plant is cleaned 
over in less time, and the amount of room can be increased as 
the plant grows. In the case of plants grown on the benches 
the soU can be cultivated more easily. 

The Time to House Perpetual Carnations. 

Time has changed our ideas about housing Perpetual Car- 
nations. Few, if any, of us leave our plants out, as of yore, 
until' late in September, to be bathed in the heavy dews of 
autumn. Of course, there are still points in favour of late 
housing, and a Carnation house, with insufficient ventilation is 
about the strongest of these, otherwise August or early Sep- 
tember had better see all plants housed away in their winter 
quarters. 

I know how refreshing it is in the autumn to see the plants, 
when left out of doors, making a heavy growth with the in- 
creased dews. Too often these dews are looked upon as an 
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assistance to the plants for winter flowering, but experience 
has proved that this is not so, but that it is simply an autumn 
growth, created by Nature to enable the plant to withstand the 
winter in a dormant state, and not to enable it to continue work, 
or, rather, grow and pay rent. If the plants are put in an airy 
house in August, the summer growth is continued, and the 
gradual acclimatising process is begun, so that there is no 
undue exciting of the growth, compared to the late September 
housing, when the plants receive a greater change, and do not 
produce nearly so high a grade of flowers till the spring. In 
this matter, also, it is better that the buds should be formed 
under glass than out in the open, and that is why market 
growers commence to house early in August, whilst others 
greatly prefer to grow their entire stock under glass all the 
summer for early blooms, because they come of better quality, 
earlier, and on better stems. 

Some may think that I have lost count of the hot, early 
days in September, but with a circulation of air and good light 
no ill-efi'ect will take place if the thermometer does run up high 
during the day. 

It is unnecessary for me to point out the great importance 
of having the house perfectly sweet and clean before housing 
the plants. All should be clean under the stages, and the back 
walls should be limewashed. I do not believe it ever paid 
anybody- to house a bad Carnation plant in the autumn, and 
\*ben it is decided that a plant is bad it cannot be got rid of 
too quickly, before it incurs greater loss. The power to decide 
when to take a plant up is only surpassed by the power to 
discriminate when to lay it down. If a plant is worth housing, 
it is worth a clean house, and sufficient room in which to 
breathe. It is folly to be in such a hurry that there is not time 
to have the plants properly cleaned over before housing. It is 
no use carrj'ing the spores of fungoid diseases into a house to 
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kill them there, when by removing a leaf outside thousands of 
spores can be destroyed. Worms in the pots are a serious pest, 
and no thickness of ashes appears to keep them out. It is not 
that they feed on the roots, but that they completely change the 
texture of the soil, turning it into a heavy mass, in which the 
roots cannot live. The drainage is also invariably choked. 
The simplest remedy is to house the plants and allow them 
to become dry. Then get a peck of air-slacked lime, and soak 
it in fifty gallons of water, and after twenty-four hours water 
the plants with this fluid. It will not injure the Carnations in 
the least, but quickly get rid of the worms. 

It is a mistaken idea that Perpetual Carnations require shad- 
ing in the autumn. The few early blooms had much better 
be allowed to spoil than the plants weakened. The plants 
should be sprayed twice on bright days, and the houses damped 
down, but no moisture should be allowed to hang upon the 
foliage, or indeed in the house at all at night. It is almost 
essential to feed plants when they have grown particularly well, 
and have out-grown their pots in August, but we feed very 
lightly after mid-September and during the winter. A cool, 
evenly-balanced special Carnation fertiliser should be used. It 
is, perhaps, the best test of a fertiliser to see how it brings 
the plants through this difficult ordeal. 

The positions of the varieties in the house should be studied. 
All non-fading colours, such as white, crimson, and red, should 
be placed where they will be freely exposed to the sun; while 
the delicate pinks, and all colours that fade, are best placed 
in the shadier positions, on the north side of the house. 

Growing Perpetual Carnations the Second Yeak. 

Many are undecided what to do with the plants after the first 
season of flowering. Speaking purely from a cut-flower point 
of view, the Perpetual Carnation will produce first-grade bloom 
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for two consecutive seasons, and nearly all our best market 
growers carry their stock over the second season. Of course, 
the two-year-old stock has never quite the smart appearance 
of the younger plants, but for quantity of flower they are equal, 
and in' the case of odd varieties, they are superior in point of 
bloom. 

In many private gardens this two-year-old stock is objected 
to, and if this is the case, and cuttings are plentiful, it would 
be folly to use it. If the blooms have been cut with long stalks 
during the winter, so as to keep the plants reasonably short, 
little pruning is required. There is no gain in pruning back 
hard, because this will make them late in flowering. The 
breaks made from the very hard wood also will not produce 
such a high quality of flowers, while invariably the plants 
succumb to this harsh treatment. Plants which have been 
forced, or improperly fed with unsuitable fertilisers are useless 
for growing on, and should be discarded. 

Potting is the most important factor in growing plants on for 
the second year. This should be done as early as possible, 
June being quite the latest month for good results. A very 
large pot should be avoided. An advance, such as a 5-in. pot- 
grown plant into a 7-in. pot is a good shift; but if a plant 
from a larger size pot is potted on, as much as possible of the 
old soil should be removed, and a lo-in. pot is the limit to 
pot into. The plants will not be benefitted by too much shad- 
ing, but a light shade, with plenty of spraying on bright days, 
is best. This treatment for a week or ten days will see the 
plants commence to get away into a free growing state, and they 
may then be stood out in the open so as to repair their health 
and vigour for the ensuing winter, when the same treatment as 
advised for the younger plants should be given. 

I do not say that plants during the second season are quite 
as good for propagating purposes as younger plants, but if 
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correctly grown and well cared for, they most certainly produce 
a tremendous crop of flowers. 

Summer Cultivation Under Glass. 

The growing of Carnations under glass through the entire 
summer was first evolved by an American firm, who sent out 
Grace Battle — a variety so subject to the rust disease that a 
fresh system had to be adopted with it. 

The chief advantage obtained by growing Carnations under 
glass all the summer is that far better blooms are obtained from 
them during September, October, and November, than from 
those grown out of doors. It also prevents some varieties 
which are prone to fungoid diseases, from becoming affected. 
The plants themselves make a more wiry growth. In some 
varieties the entire crop of bloom is not quite so large, whereas 
with others it is improved. 

Under any circumstances, however, it is useless to attempt to 
grow young Perpetual Carnations under glass in the green- 
house all the summer, unless they are given an abundance of 
air. It is also beneficial if not essential to have ash or similar 
stages, otherwise the plants dry out too rapidly, and become 
hard. 

At Haywards Heath we give our plants a thorough spraying 
on bright days in the morning and early afternoon, thus keep- 
ing red spider, which is the greatest enemy under this system 
of cultivation, in check. We also make a point of keeping the 
atmosphere moist during bright, sunny weather, otherwise the 
plants have a tendency to become hard and make a weakened 
growth. Some growers shade the houses when Carnations are 
grown in them all the summer, but we have rarely found it 
necessary to do this, with an adequate water supply and 
abundant ventilation. 

It must be clearly understood that this system entails more 
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labour; and frames, where the lights can be kept over the 
plants to shield them from cold, heavy rains, and also protect 
them upon cold nights, are advisable for amateurs and private 
gardeners. 

Early potting, as previously advised, plays quite as prominent 
a part in this method of cultivation. 

Whatever system or method of cultivation is followed during 
the summer, there will be plenty of work to be done. But it 
should not be looked at in that light, for it is hopeless for any- 
one to succeed in gardening who simply has a distaste for work ; 
he must have a great affection for it. A man who is prompted 
by enthusiasm has ever-enlarging ambition, and is dissatisfied 
with former attainments. Do not worry, work. That is the 
greatest maxim for the Carnation grower. 



CHAPTER VI. 



PERPETUAL CARNATIONS IN WINTER. 

rT is ill; the dull, dark days of winter that the grower of 
Perpetual Carnations fully appreciates the beauty of his 
plants, blooming under glass. He forgets the dormant, sleeping 
vegetation outside, for it is pepertual spring with the divine 
flower. 

In winter we expect dull days, and, naturally, in the case of 
any winter-flowering plant, this proves to be the most trying 
period. Increased heat without increased light is detrimental. 
During these dull spells the flowers open slowly, and some 
varieties come a little untrue in colour, particularly those with 
purple in their make-up. Under such conditions, as much 
fresh air as the temperature will allow will keep the growth 
robust, and the flowers true in colour. 

Watering in Winter. 

Watering in winter requires close attention, because the fire 
heat rapidly dries out the soil in the pot. Otherwise the plants 
would require but little water. During the winter a Carnation 
will stand being kept fairly diy much better than too wet, pro- 
vided that the drying process does not extend to such a degree 
that the feeding roots of the plants are injured. There are 
more growers of Carnations who imagine that they know all 
there is to be known about watering than there are those who 

62 



THE PERPETUAL-FLOWERING CARNATION. 63 

possess the actual knowledge An observant grower, however, 
can, by close observation and the application of common-sense, 
quickly become proficient in this art. The simple rule to 
■'water according to the weather and season of the year," is only 
learnt by few; these are the successful growers. "If a plant 
is dry, water it; if not, leave it alone," is yet another horticul- 
tural rule on the same subject. There are various conditions of 
moisture only learnt by close observation, but to go round giving 
this plant a teaspoonful, and that a teaspoonful, because it may 
be dry to-morrow, is setting about the work in the wrong way. 

Everything depends upon the climatic conditions and season 
of the year. Carnation plants, if growing vigorously and 
blooming profusely, require considerable water in winter, 
whereas, on the other hand, plants which were over-potted or 
potted too late, or in unsuitable soil, and hence are suffering 
from a weakened root action, do not require much water. It is 
judging between these two extremes wherein the secret lies. 

No Carnation plant should be kept perpetually wet or per- 
petually dry. It is the craftsman who can discriminate between 
the correct degrees of drought and moisture who can most 
appreciate the root action of the plant, and the means by which 
it grows. Excessive moisture not only enfeebles the root action, 
but invariably turns the soil sour and useless; whilst excessive 
drought checks the root action, so that the plant is unable pro- 
perly to absorb moisture when given. 

During the dull season of the year great care has, naturally, 
to be exercised, and the selection of suitable days studied. No 
plant ever wanted more water simply because it was Saturday, 
and the waterer was doing Sunday duty. To water heavily 
upon dull, rainy days is useless, simply because no evaporation 
is in progress through the leaves. Few of us realise that half 
the moisture absorbed by a Carnation transpires through the 
leaves, and does not actually go to build up the growth. 
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Towards the spring of the year, after a dull spell, the growth 
of the plants may become so soft that they flag on the first 
bright day. In the eyes of the inexperienced grower, this may 
be taken as an indication of dryness, and a heavy watering is 
given before the plant requires it. 

But rules for watering plants must always be elastic and 
adaptable, as soil conditions vary so greatly that some require 
double the amount of water to others. 

A plant must be in a vigorous state to require artificial 
manure during October, November, or December, while the 
house must be light and airy, and situated in a bright district. 
The whole policy is like working for a temporary success, which 
never pays. This question is dealt with fully in the chapter 
on Manures. 

Evaporation through the leaves of Carnations naturally goes 
on more quickly in summer than winter, and also on bright 
days more than dull ones, consequently we must be ever on the 
guard against excess of moisture in dull weather, particularly 
so in the case of plants not in the most vigorous health. 

Disbudding. 

Right back as far as the historian can trace, the thinning 
out of some of the buds produced on the flowering growth of a 
Carnation, to assist the remaining buds to develop larger blooms, 
has been practised, and undoubtedly the ancient gardener who 
discovered this method was a master of his craft. While the 
knowledge of this practice is so common, and the operation so 
simple, a strict attention to details is vitally important, or the 
object in view is defeated. 

Disbudding, in the case of the Perpetual Carnation, is a 
prime necessity, because it requires almost as much effort on 
the part of the plant to produce three blooms on one stem as 
it does to produce three blooms on three separate stems. It 
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is not the stem, but the flower, which takes the vitality out of 
the plant. We can all remember how, a few years ago, when 
the great beauty of a perfect Carnation was not appreciated to 
the extent that it is to-day, the practice of removing the crown 
bud, and allowing several of the lateral buds to develop, was 
quite common. Many market growers used to serve their plants 
this way, and sent quite short-stemmed blooms to market. At 
the present time, such blooms would be almost an unsaleable 
commodity. 

Too often the novice or over-anxious gardener, in his endea- 
vour to procure very large flowers, errs on the severe rather than 
on the lenient side in disbudding. He removes the lateral buds 
as soon as they become visible, injuring the main stem and , 
leaves in his over-eagerness. To remove the buds at the base 
of the stem thus early would perhaps do little harm ; but those 
at the lop, close to the crown bud, should be allowed to become 
an easy size to handle before removal. On the other hand, 
if the lateral buds are allowed to remain until they become 
almost fully developed, more plant tissue must be wasted, and 
a proportionate amount of energy also, thus defeating the object 
in view. This does not help, but rather checks the develop- 
ing of the crown bud into the large, perfect specimen so much 
desired. 

If disbudding is to be done, then, it should be treated in a 
systematic way, the plants being examined each week, and 
only those buds removed which are of sufficient size to handle. 
As a rule, the lateral buds towards the base of the stem are 
fit to remove quite a week before the buds near the crown 
bud. It is a common practice in commercial establishments 
in the autumn, when the Perpetual Carnation naturally makes 
a short stem, also to remove one or two of the stem growths. 
This not only gives a longer stem to the flower, but helps to 
keep the plant's growth short and compact. 
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Heat in Winter. 

The ideal "fresh-airy" conditions in a Perpetual-flowering 
Carnation house in winter are best promoted by having fire 
heat and ventilation on the house. The exact amount of each 
is governed by the climatic conditions prevailing at the time, 
so as to maintain the required night temperature with a 
buoyancy in the air. 

There is no sense in closing the ventilators in the early after- 
noon, with the idea of shutting in the heat and driving the 
temperature very high, in order to save fuel, because it will 
only last for a short time, after which the plants will become 
_ chilled. If there "is no artificial heat, there should always be 
ventilation on the house. 

Sometimes in the autumn we get mild, damp weather, when 
one would imagine that artificial heat was unnecessary, but just 
sufficient heat to dry up the atmosphere a little and keep the 
air mo^dng, has a magic effect with ventilators upon the house. 

While a Carnation is more tolerant of cold than it is of ex- 
cessive heat, there is no reason why the plants should suffer 
from either. 

The correct temperature for Carnations must be governed, 
lo a large degree, by the strength of light, more particularly 
ir; the case of artificial heat. Air also has a powerful bearing 
on the subject. We all know that a Carnation house can run 
up to 90 degrees in the summer with sun heat without any ill 
effect, provided there is a circulation of air; whereas if this 
heat be reached by artificial means, with an equal amount of 
air, the plants will be materially weakened, simply because 
the increased heat was not counteracted by an increased light. 
The absolute necessity of a strong, direct light in growing 
Perpetual Carnations is a factor which should never be lost 
sight of. This is more fully appreciated in America than in 
this country. 
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As far as possible, a Carnation house should always have 
air upon it, and when fire heat is being used in dull weather, 
this becomes most essential, in order to promote a slow circu- 
lation of air. That is why the chief Carnation growers, both 
in England and America, build large, light, lofty houses, so 
that in very severe weather a large body of air is retained, 
and if little or no ventilation is on the house there still is a 
buoyancy in the atmosphere. 

There are several theories regarding the proper degree of 
temperature for Perpetual Carnations. For instance, some 
growers advocate the keeping of the day temperature from 
sixty to sixt}'-five degrees on bright days, gradually reducing it 
to fifty-eight or sixty degrees by dark, and allowing it to fall 
to fifty degrees by midnight, stopping at that until the outside 
temperature begins to rise after 8 a.m. Other growers advo- 
cate reducing to a night temperature of forty-five or fifty 
degrees soon after dark, and then to keep it there until after 
daylight; whilst others maintain that the temperature should, 
after four o'clock in the morning, drop several degrees below 
the usual night temperature. There may be other theories, 
but these, at least, are the principal. 

Now, in changing from day to night temperature, we are 
striving to imitate Nature by adhering to the principle that 
light and temperature go hand in hand, and the reduction 
in the temperature until midnight is an attempt to follow it 
more closely. I am not in a position to say that this theory 
is ideal, or, on the other hand, to condemn it as entirely wrong, 
because it will be seen by all intelligent growers that there is 
a certain element of merit in it. One of the fundamental prin- 
ciples of Carnation culture is to avoid sudden fluctuation in 
temperature, especially a descending one, as it tends to cause 
splitting. 

We will take, for example, a bright day in January, when the 



68 THE PERPETUAL-FLOWERING CARNATION. 

sun sets about 4.30. The ventilators will require lowering, 
more or less according to the outside temperature, from two 
to four o'clock p.m., at which time, under ordinary circum- 
stances, the ventilators would be almost closed. Meanwhile, 
the heating apparatus should have been got into readiness to 
respond when called upon, because the sun's influence lessens 
rapidly as its rays begin to leave the glass. Increase the 
inside heat as the outside temperature falls, but instead of main- 
taining the regular day temperature, allow it to fall gradually 
from four to six o'clock, when the regular night temperature 
of forty-five to fifty degrees is reached. 

The idea of regulating the temperature is not to counteract 
anything which has gone before, but to give the plants the 
temperature in which they will produce the strongest and 
healthiest growth. Heat and light have so much bearing upon 
each other, that when one is lacking, the supply of the other 
must be regulated accordingly. To get the most from the 
plants, ttiey must have these two elements in proper propor- 
tions, and seeing that we cannot practically regulate the light, 
we have to confine ourselves entirely to the heati 

I believe that, under ideal conditions the best Carnations 
and the healthiest growths are procured by a night temperature 
of fifty degrees. Too low a night temperature will cause a 
standstill, which is harmful. When the light becomes 
stronger, as the day grows, more heat is also wanted; that 
is why we have a higher day temperature, which should be 
regulated in proportion to the strength of the light. 

I cannot see any reason why the night temperature should 
be lower at midnight than at, say, 8 p.m., because, as a rule, 
in winter, the night is not darker, nor does there seem any 
reason why the night temperature should prevail until the out- 
side temperature rises, because it might not rise at all. 

I am a great advocate of changing from the night to the day 
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temperature gradually, and vice versa, allowing the change to 
consume about three hours each time. As the light begins to 
fade in the afternoon, so let the temperature drop, so that by 
dark the plants are in the night temperature, and the same 
thing, reversed, in the morning, according to the time of year. 
On light days the sun will provide the additional warmth, and 
open ventilators will prevent too much; whilst on dull days, 
naturally, not so much heat is required. 

In growing Carnations there is scope for adapting oneself 
to circumstances and the prevailing condition of things. For 
instance, if the house is a light, airy structure, then a night 
temperature of from forty-five to fifty degrees is right, with a 
day temperature ten degrees higher ; but if the house has heavy 
rafters, and is old-fashioned, ill-ventilated, or in a bad position 
(all erf which means a poor light) , then the house must be run 
at a lower temperature to counteract it, so we will say forty to 
forty-five degrees at night, with a dav temperature of fifty to 
fifty-five degrees. 

Air to Carnations is essential. This applies to the night 
just as much as the day, but at all times avoid draughts. 
There is no economy in the long run in closing down the 
ventilators at this season of the year, in order to save fuel, 
but on mild nights run a moderate amount of artificial heat, with 
sufScient top air to get the required night temperature, thus 
creating a fresh, buoyant atmosphere 

Soft Growth in Winter. 

Sometimes we see a house of Carnations in January or 
February looking in a very bad condition. The flowers have 
v.eak stems, and hang their heads, while the growth is of a 
light colour, and flags upon hot, bright days. This is often 
taken as a sign that the plants are dry, when, as a matter of 
fact, it is nothing of tlie sort, but simply that they are in a 
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soft, weak state from bad cultivation, caused during the dull 
weather by too much heat, or water, or insufficient light, whilst 
overhead spraying during dull weather would also have a similar 
effect. 

To overcome this difficulty it ij essential to keep the tem- 
perature of the house moderately low, giving as much air as is 
reasonable, while the plants should be held a little on the dry 
side. Nothing to prevent a good, direct light should be 
encouraged. 

Split Calyx in Winter. 

The two chief causes of this fault are sudden changes in the 
temperature, and lack of sunshine. The first can be avoided by 
close attention to the ventilators and boilers. It sometimes 
happens that on the cold yet occasionally bright days of mid- 
winter, when we are tempted to have the fires too low, the 
temperature drops too suddenly when the sun leaves the glass. 
Too high a temperature can be avoided by judicious 
ventilation. 

The second cause can be counteracted by cool treatment and 
ventilation, which is consistent with a strong, healthy growth. 
The selection of cuttings for propagating is also important. 
Avoid plants which split their calyx, as I believe that, to a 
certain degree, this is hereditary. The use of a too quick 
acting fertiliser will also cause the calyx to split. 

Colour of Flowers in Winter. 

To obtain the best colour in the blooms is a matter of no 
small importance to amateur and professional alike. A strong 
sun will naturally bleach the colour, and shading and cutting 
the flower when three-parts developed has to be resorted to. 
The pink shades, as a rule, come a little deeper in colour if 
grown cool. 
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^Ve have found that in nearly every variety of a delicate 
pink shade that the colour is heightened or enriched when it is 
run slightly on the wet side, while allowing the soil to dry out 
frequently causes the colour to pale. This is particularly 
noticeable in the case of white varieties which are inclined to 
have a faint pink shade. 

Heavy soil of a clayey texture will also produce deeper 
coloured flowers than that of a lighter grade, whilst, of course, 
the selection of cuttings and stock plants plays a very prominent 
part. Invariably flowers of a poor colour are produced by 
plants of less vigour. 

Shade. 

Whilst shading of the flowering stock is essential, it is very 
easy to shade too heavily, and also too early in the year, 
because the plants make what might be termed a spring growth. 
This is of a very rank nature, and unless the plants have strong 
sunlight, it becomes very soft, and devoid of the necessary 
tissue. The plants suffer as the season advances and the sun's 
power increases, producing an inferior growth of bloom. 

April, as a rule, is quite early enough to commence shading 
the flowering plants, and then it should be put on quite thinly, 
because there will be days when we wish that we had none 
at all on, while, as the season advances, the flowering plants 
benefit by it being a little heavier. 

It has been conclusively proved by experiments carried out 
both in Germany and England that certain plants, such as 
Roses, when grown under glass, benefit by a slight shade or 
reduced light in summer, and it is said that one-sixth of the 
light on a bright summer's day is sufficient for the needs of the 
plants, and not until the light is reduced to about one-twelfth 
do they begin to suffer. This is almost proved by a few 
cloudy days in mid-summer — ^how they will improve the appear- 
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ance of the plants under glass; but this only applies to very 
bright summer weather. 

Those who have read the foregoing may perhaps think that 
there is very little to guide them as to everyday duties during 
the winter, and, of course, there really is not. It is purely 
a question of conditions, which, while they do not exactly make 
Carnations, go a very long way to shape them. It is conditions 
which we have control over, and that control is purely gained 
by experience. 



CHAPTER VII. 



THE PERPETUAL CARNATION AS A BEDDING PLANT. 

IN horticulture new ideas and new discoveries grow upon 
us. Rarely, if ever, are they so forcibly put before us 
that in one season all are made aware of their presence. 
This is so with the Perpetual Carnation as a summer- 
bedding plant. That it must eventually supersede the Border 
Carnation as a summer-flowering decorative plant is self- 
evident. 

In the first place, the Perpetual Carnation can be planted in 
May, thus allowing for the early spring bedding, bulbous stock, 
etc. But a still greater advantage is that almost from the 
moment it is planted, until the first frosts of winter, it is one 
constant mass of flowers and buds, so that if one lot of flowers 
is dashed by the rain, or spoilt by other elements, the next 
bright day sees them replaced with other and fresher flowers. 
It only requires some poet to immortalise the last Carnation of 
summer to make it a serious rival to the Rose as a summer 
garden decorative plant. 

Let us take the Border Carnation, and treat it fairly, looking 
at it purely from the amateur's point of view, and see what he 
gets out of it. In the first place, as all experienced horticul- 
turists will admit, it must be planted in its summer-flowering 
quarters in the early autumn, or in March, for any measure of 
success to be achieved. Thus, in the case of the Border 
Carnation, spring-bedding plants, such as bulbs, Wallflowers, 
Myosotis, etc., are an impossible crop out of the same piece of 
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garden. The show of flowers during the summer is also short, 
and restricted to practically one month, and even then the 
twelve months' labour and patient waiting may be lost by a 
heavy rain or wind storm, so that in the eyes of every fair- 
thinking man, the odds, for ordinary purposes, are certainly 
with the Perpetual Carnation for summer garden effect. 

The Perpetual Carnation for summer-bedding is well pajt 
the experimental stage. It can now be treated as a sure and 
reliable bedding plant. This has not only been proved by the 
Perpetual-flowering Carnation Society, in their trials at the 
Royal Botanic Gardens, but also by the Royal Horticultural 
Society at Wisley, whilst Hyde Park, during a recent summer, 
made quite a feature of them. This is the outcome of years 
of private experimenting, and all that remains now to be done 
is for the supporters of the Perpetual Carnation, generally, to 
bring before the public the commanding qualities of this plant 
for summer flowering out of doors. 

There are several sizes of plants suitable for the purpose of 
summer-bedding. The cheaper grade is that in 3-in. or 4-in. 
pots, which has been propagated early, say, December, and re- 
ceived one stop, having from four to six nice growths, some 
three inches long, at the time of planting. Such plants would 
commence to flower the latter part of June, and continue to do 
so until winter frosts arrive; but later propagated and smaller 
plants would be much later coming into flower. Hence they 
would not be so valuable, and would be useless for early 
summer flowering. In this fact alone lies the great danger, for 
it is only to be expected that some dishonest traders will 
"make a rod for their own back," by selling the cheaper, later 
propagated class of plant in place of the early propagated 
slock for this purpose, for a plant rooted after March would bs 
practically useless. 

The best class of plant for summer flowering, and the one 
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which, in my mind, it behoves all to recommend, is that from 
the 5-in. pot, which has been propagated late in the previous 
spring, and grown gently on until it is nice, bushy stock, widi 
growth elongating for flower in the spring. These plants, if 
carefully grown, will produce by far the best results. 

Again, stock which has produced an autumn or early winter 
crop cf bloom, if carefully handled, will give good results. The 
advantage of this one-year-old stock is that it commences to 
flower as soon as planted, continuing to produce masses of 
bloom all siimmer, but as the plants are rather old, they have 
a somewhat leggy appearance. 

I have seen beds where quite large two-year-old plants have 
been used, and the beds finished off with quite young fresh- 
growing plants to hide up the nakedness of the old ones. Such 
beds, if watered in very dry spells, give a very imposing effect, 
and are one blaze of colour all the summer. 

Now, as to the question of wintering plants propagated late in 
the season, and grown on expressly for summer-bedding. 
These, we will suppose, were propagated in May, in the way 
previously advised in Chapter II., or they may have been rooted 
in pots on a hotbed The cuttings when rooted should be 
potted off into 2-in. or 3-in. pots, and placed in a cold green- 
house or frame, and treated, as regards stopping, as advised 
in Chapter V. In July the young plants will be in a fit condi- 
tion for potting on into s-in. pots, when they can be stood in 
the open, or, in the case of rainy weather, protected with 
frame lights. The growth should be stopped as they reach a 
suitable length, until the end of September, after which time 
no stopping is required. It is well to stand the plants in the 
frame, or winter quarters, early in September. There is no 
need for heavy fire heat; in fact, for several years we have 
wintered thousands of similar plants in cold frames, by simply 
giving air whenever possible, and keeping the plants mode- 
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lately dry at the root. Naturally, the growth is almost stopped, 
jet with the spring suns they rapidly re-awaken, when more 
water and some suitable fertiliser should be given. If planted 
in their summer-flowering quarters early, say the latter part of 
April, they will yield most excellent results. When planting 
out these one-year-old plants, we have found it advisable to 
remove part of the old soil, so that the plant can grow direct 
away in the new. 

Summer Bedding. 

I feel that it is outside my proAdnce to suggest suitable com- 
binations for Perpetual Carnations in summer, because this is 
more a matter of taste, and many delightful combinations will 
suggest themselves to an imaginative mind. (Personally, I 
prefer the Carnation alone, although I have seen beds of them 
carpeted with Violas made to look delightful. The plants in 
tnose beds were set fairly wide apart. 

Perpetual Carnations in window-boxes, on balconies, or in 
rock gardens, also look well, while large tubs or vases filled 
with them, particularly in the case of two-year-old plants, have 
a unique effect, and produce quantities of "flowers. I have also 
seen window-boxes where some of the plants were unsupported, 
and .allowed to hang down like Ivy. This is quite a common 
practice on the Riviera. I know a gardener who annually has 
beautiful Carnations growing in baskets. These are not dis- 
budded, and produce a very pleasing effect. 

The Perpetual Carnation is not an exacting plant in summer 
in the matter of soil, but it must have an open situation, and a 
good, direct light, and to be productive of good results, it must 
not be allowed to become parched for want of water. Occa- 
sional top- dressings of a suitable fertiliser or liquid feeding have 
a magical effect. In dry weather, plants growing in beds 
should be hoed weekly, or mulched, if alone, but if carpeted 
with Violas, Lobelias, etc., this is not necessary. 
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In planting out in 'May, one or two year old plants should be 
put fairly close together, so that they almost touch, because 
such plants do not materially increase in size during the 
summer, but young plants, from 3-in. or 4-in. pots, should be 
about eight inches apart. The distance to plant in the case 
of mixed beds is influenced by circumstances. 

I do not wish to appear as one too pushing in his own 
interests, but the AUwood Patent Plant Support is absolutely 
indispensable for plants grown for summer flowering in the 
garden. Raffia of any shade of colour is too conspicuous on 
Carnations, and entails endless wort. 

Wintering in the Open. 

I have wintered Perpetual Carnations in 5-in. pots by simply 
plunging the pots in coal ashes, allowing the tops to stand open 
to the elements. Thus, the roots were protected from frost, 
and also had a free drainage. The top growth can withstand 
almost as much frost as a Border Carnation, provided that the 
plants are grown out of doors during the summer. This also 
applies to plants which have flowered in the garden during the 
summer. If they are in a dry, open position, with free drain- 
age, so that no stagnant moisture hangs about the roots, then 
they can withstand the frost, and I am convinced they do better 
the following summer if left out of doors, as compared to being 
lifted and potted late in the year and wintered in frames. I 
have planted young Perpetual-flowering Carnations out in the 
open in mid-summer in a dry, open position, and these have 
wintered excellently. 



CHAPTER Vlir. 



GREENHOUSES FOR PERPETUAL CARNATIONS. 

THE best style of greenhouse for the amateur or private 
grower of Perpetual Carnations is a subject on which, 
naturally, there is some diversity of opinion. Some think that 
all and ever)'thing depends upon the house, whilst in reality 
more depends upon the style of the man than the style of 
the house. 

Certain local conditions have to be taken into account. For 
instance, the site may be level, or it may be on a hillside; 
the climate may be warm, or it may be cold; the house may 
be open to strong winds, or heavy falls of snow. All these 
things, and many others, have to be taken into considera- 
tion when building a greenhouse. For this reason, it is not 
possible for an5rone to design any particular style of green- 
house, and call it a model Carnation house. Yet there are 
certain essentials which we nearly all agree upon, such as 
winter light, air, and heat. 

In studying this important matter, there are two aspects of 
the case which confront us, viz., the private and the com- 
mercial grower. WhUe their objects are widely different, 
their requirements are similar. Both want a strong, durable, 
light, airy house at a reasonable cost. 

It is unnecessary to consider all the \arious kinds of green- 
houses, from the ordinary wooden variety to the iron-framed, 
trussed-roof house. All and everything in the construction of 

78 



THK PERPETUAL-FLOWERING CARNATION. 79 

a Carnation house depends upon light, air, and properly- 
controlled artificial heat. 

To obtain adequate light it is essential that the house or 
houses should be situated in as open a position as possible, 
not overshadowed with trees or buildings, and a large size of 
glass should be used, because the more woodwork there is, the 
less light is obtained. Wherever possible, thin iron purlins 
and uprights should be employed instead of wood. 

Design. 

The importance of the design of a Carnation house lies, in 
the first place, in covering the most ground at the least 
expense, and securing the best circulation of air and heat. 
One can readily see that no matter what the width of the 
house is, the cost of the sides is the same ; consequently the 
wider the house, provided one keeps within reasonable limits, 
the less is the cost per square foot covered, so far as super- 
structure goes. The circulation of air is much better in a wide 
house than in a narrow one, and the wide house is also more 
easily heated, in proportion to the. surface covered. 

The even span-roofed house is the cheapest, and, for general 
purposes, the best. 

We have no hesitation as to the correct aspect for a Carna- 
tion house in Ibis countrj-. It should run from east to west, 
and face dead south, because it gets all the available sunshine 
during the winter, when, as a rule, light is at a premium, 
and then the sun can shine direct into it. In the case of a 
house running north to south, the sun, in the winter, when it 
is at a low angle, strikes the bars, whicli act as a lattice blind, 
and it gets practically no direct sunlight. Then, too, the 
woodwork in the roof of such a house wull cast more shade than 
is the case in an east to west house. That is why no one 
should build, for choice, a house running from north to south 
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for Perpetual Carnations. On account of this, some prefer 
houses with a long side to the south, and a steep pitch to the 
north, in order that when the sun Is shining at a low angle, 
during the winter, the shadow from the ridge is thrown off the 
house, until the sun gets higher in the spring, when it does not 
matter. Others favour a house placed facing a few degrees 
to the east, in order to obtain the full morning sun. 

The pitch of a roof from which to get the best results — a 
point to be considered — is thirty-two degrees, or a rise of seven 
and a half inches to one foot ; but with a pitch of twenty-seven 
degrees, facing south, little if any fault can be found. 

The best glass to use is that measuring sixteen by twenty- 
four inches, placed the twenty-four way. I have heard 
people argue that Carnations must be grown near the glass 
to prevent them drawing, or making a weakened growth, but 
in these days of i|^-in. rafter, and 24-in. glass, such argu- 
ments will not hold water, and there is no limit to the lofti- 
ness of a Carnation house, provided there is practically no 
shadow, because it is as light, almost, as being out of doors. 
The body of air which is above the Carnations is a matter of 
importance, if there is a buoyancy in it. 

It is an excellent plan for the amateur to have a glass 
partition in the Carnation house, with valves in the pipes, if 
he intends to grow Malmaisons, so that in the winter they can 
be given their special requirements; or a sub-Malmaison house 
can be added to the Carnation house, as shown in the 
illustration. 

Ventilation. 

The ventilation must be adequate to cope with the hot sun 
of March, and also with the late summer weather we so often 
have in September. Continuous ventilation on each side of the 
ridge is best, allowing for a maximum amount of fresh air with 
a minimum amount of draught. If the separate ventilator lights 
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Fig. 38. 

An Am:iieui's well-designed I'arnul inn Hmise, wiUi a Prupasaling 
House, divided off by a glass partition. 




Fig. 39. 

An Amateur's well-ventilafced Carnation House. 
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are used, there is more fear of a draught. It is mucli easier 
to admit a little air through a number of ventilators without 
a draught than a lot of air through a few large ventilators. 

All specially built Carnation houses should have 4-ft. glass 
sides, made to open as ventilators, also box ventilators made 
in the brickwork just above the ground level, so as to admit 
fresh air beneath the stages for use in cold weather. 

It is every bit as important to have ventilators at the ends 
as at the sides of the house. I believe in large shutter venti- 
lators each side of the door, and one up under the end of the 
ridge. In severe weather air admitted at the two ends of a 
house will keep up a gradual circulation, while in very hot 
Aveather such ventilators are absolutely indispensable. 

Heating. 

The actual amount of hot-water piping required for any one 
greenhouse must be decided individually, and is the work more 
for an expert in that particular department But this point 
should be borne most strongly in mind, that we can only imitate 
N'ature when \\t have an abundance of piping mildly heated, 
which will give off a gentie warmth. Compare this with a 
greenhouse whicii has insufficient piping, and in which, during 
a cold spell, the fires are rushed. The few pipes give off a 
great heat, which, in turn, completely dries up the air, and is 
favourable to several insect pests. 

The change of ideas is only in keeping with the times, 
and there is no doubt that the flow pipes running along the 
eave plates, and on the roof ot a greenhouse, are better than 
pipes near the ground, where the dry heat comes into direct 
contact with the plants. The return pipes should come under 
the benches or stages,, because these only give off a very mild 
heat. 

It should be remembered that the cold always comes in from 
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the outside, and not from the ground upwards, as some seem 
to imagine. 

In a narrow house of from ten to twenty feet in breadth, 
the flow pipes should be along the sides of the house, with the 
returns scattered through the middle of the house to counteract 
any cold air which would drop downward from the roof. 

The evaporation of heat is more nearly in proportion to the 
glass surface exposed than to the volume of air contained 
under that glass surface. 

I have great faith in 3-in. pipes, because it is possible to 
get the heat more evenly distributed. Four-inch pipes carry 
such a bulk of water that once they become chilled, it takes a 
considerable time to warm them up again, as compared to 3-in. 
pipes. 

Experience has led me to favour the section boiler in pre- 
ference to all other patterns. They are a veritable heating 
engine, and in the hands of an able man can be regulated to 
a nicety. 

We may all look forward to the day when it will be possible 
to have a really inexpensive mechanical force to impel a quick 
and even circulation, and when i|-in. or 2-in. hot-water pipes 
can be used, and the heat thus perfectly distributed. 

Heating by steam is not a proposition which interests the 
• Carnation grower, because it has been found unsuitable to the 
plant's requirements. 

Commercial Houses for Carnations. 

Ideas differ, and will always do so, regarding the perfect 
commercial house for growing Carnations. Large, light, lofty 
houses are those most favoured by all the best commercial 
growers, because the culture can be more economically carried 
out. It is farming Carnations under glass rather than horti- 
culture, and broad lines can be followed in the matter of water 
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A lifted p];\nt n;idy fnr hencliinsr 




Fig. 24. 

Illustrating the variety of growths found in Perpetual Carnations of 
a loose hfibit of growth. 
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and ventilation, while the problem of artificial heat is a much 
more simple one. I believe that a house, two hundred and 
fifty feet long and forty feet broad, is of suiBcient dimensions to 
satisfy any reasonable man, and when we get beyond that, it 
begins to be a freak house. The eave plate should be five 
feet from the ground, which gives 3-ft. glass side ventUators, 
twenty-five feet to the rid^e. The ventilation should be as pre- 
viously described. Such a house would have eight benches, 
and hold about 16,500 plants. 

For growing the young Carnation plants, and for propagat- 
ing, 1 prefer small houses, ten feet broad and eight feet to 
the ridge, four feet to the eave plate, with two feet of glass 
down the sides, and top, side, and bottom ventilation. 



CHAPTER IX. 



RAISING CARNATIONS FROM SEED. 

PREVIOUS to Darwin's time, scientists paid little atten- 
tion to blood in strains or stocks of seed, and considered 
it of little importance. It was generally thought that plants 
developed gradually and slowly as a result of long-continued 
selection through natural or artificial conditions, and earlier 
efforts in seed breeding were founded on this supposition. 
Later scientists have come to recognise more clearl\- that ever)- 
plant contains within itself a multitude of potential variations, 
some of which, though quite as distinct as those which dis- 
tinguish species, may lie dormant without any apparent influence 
over the external form of the plant, which is wholly determined 
by combinations of other tendencies in certain definite 
proportions. 

Yet these potential variations do not cease to exist, but, 
through the influence of pollen from some other plant, changed 
external conditions or other cause may at any time in some 
individual seed or bud become active and dominant, and bring 
about in it a new combination and balance of influences, result- 
ing in a radical change in the external varietal character; and 
the new form thus developed may, by selection, become as 
definite and fixed as the older one, and thus originate a new 
variety, or even new species. 

Each generation of exactly the same combination or balance 
of variant tendencies, and consequently identical external 
character, lessens the probability of a new combination and con- 
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sequent external change. On the other hand, when we con- 
sider the difficulty of finding two Carnation seedlings, or even 
two flowers, which are exactly alike, even in external form, we 
must recognise the probability that those in which the active 
and potential variant tendencies exist in exactly the same pro- 
portionate strength are equally rare, and we can see an ever- 
present possibility of a change in the combination, and conse- 
quent change in the character of the seed. 

Scientists also assert that, in some cases at least, these 
different variant tendencies exist in balanced pairs, the relative 
dominant and recessive influence of each of the pair being con- 
trolled by definite laws, through which the breeder can secure, 
as far as these pairs are concerned, definite results ; but no one 
has, as yet, dared to claim that all the potential variations are 
so paired, or that the exact combination and resultant balance of 
influence between them ca-i be easily controlled. 

There are many other theories as to the laws underlying 
breeding, but without further discussion of them, we will turn 
to the consideration of some of the known facts and. conditions 
of plant life, which determine the character of the plant into 
\ihich any particular seed will develop. 

The general proposition that a seed will develop into a plant 
like the one that produced it is so well known that we have 
such common sayings as "Like produces like," etc., and with 
most gardeners the sight of a plant of special merit creates a 
desire for some of its seed; but there are many conditions which 
may result in a seed developing into a plant very different from 
that which produced it. 

We all know that if a flower is to develop into a seed pod, 
pollen must first come into contact with its stigma. The pro 
ce.sses that follow need not be described here, but what we must 
remember is that each seed, i.e., each potential new plant, is 
formed as the result of the union of two" elements, the one male 
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(the pollen) and the other female (which the male element 
reaches by means of the stigma). 

When to Fertilise. 

March and early April are the best seasons for cross-fertilis- 
ing Perpetual-flowering Carnations, because the plants are then 
at the height of their vigour, and the seedlings themselves will 
have much greater vitality; whereas in midsummer the growth 
is not nearly so vigorous, and the seedlings in like manner 
lack stamina. On special occasions, however, in a favourable 
autumn, when I have had occasion to fertilise^ I have found 
that little, if any, difference from the early spring season 
occurred, provided 1 was able to ripen the seed well. This 
latter is in itself a most important factor. 

I have repeatedly noticed that crosses made in the winter 
produce more singles and fewer split calyxes, whilst crosses 
made in March, before heavy feeding commences, produce 
very nearly an equal quantity of singles and split calyxes, with 
three times as many seedlings of what we will call commercial 
forms, as the total of the other two. In late summer crosses 
I have noticed an increase of split calyxes over the singles. 
The above cannot be taken entirely as conclusive, but I think 
it is sufficient proof that early spring is the best season. 

During the late summer vital pollen can be had in abund- 
ance, and the reproductive organs of the seed bearers are most 
eager to receive it. But this only prO'ves what is well known 
to everyone conversant with the workings of Nature, viz., that 
she ever makes her greatest efforts at perpetuation at the last 
stages of the life of the plant. In short, it shows that Car- 
nations, like all else, when most anxious to bear seeds, are 
beyond their prime, and very near the end of their career. 
That is why late summer fertilising, and the using of old plants 
as seed parents, with few exceptions, prove a failure. In this 
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fact alone lies the difference between cheap seed and that sent 
out by specialists in these matters. 

Parents. 

The selection of the parent plants is a most important matter 
in raising Carnations, and much depends upon their environ- 
ment and condition at the time of fertilisation. Varieties show- 
ing any hereditary tendencies towards disease must be avoided. 
Often these will have some good quality which one is anxious 
to use, but I can say this, that I have never used as a parent 
any seedling with a tendency towards disease without regretting 
it, although perhaps it has been four years afterwards. It is 
not only the plant, but also the individual flower, which must 
-be a perfect specimen. 

The pollen-laden anthers should be removed from the seed- 
bearing flower as early as possible before the epidermis is rup- 
tured and the pollen liberated. 

The pistils are mature within a few days after emasculation. 

Fertilisation. 

Fertilisation is the union between an egg and a sperm, or the 
fusion of the male and female elements produced by the 
flowers. Pollination is the term used to indicate the application 
of pollen to the stigma. This may be performed by natural 
circumstances, such as insects or windj but with modem, 
highly-developed flowers, like the Perpetual-flowering Carna- 
tion, it must be performed artificially to obtain the best results 
Few, if any, seedlings are obtained by natural causes or self- 
fertilisation. 

The operation of pollination itself is very easy and simple. 
The principal point is to have the stigma of the pistil in the 
right condition. This is readily known to an expert; and a 
novice, with a little observation, will quickly learn. A small 
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microscope is of assistance. Tiny, hair-like growths, standing 
out along the entire length of the upper surface of the stignia, 
will be noticed. When these hair-like growths are well de- 
\eloped, and especially when they assume a transparent 
appearance, and seem to be covered with tiny dew drops, the 
stigma is ready for pollination. 

The operation should be done just as soon as the pistil is in 
condition, great care being taken that the pollen, which is pro- 
duced upon the anthers, is also in the right condition. As the 
anthers burst — which is, as a rule, during the late morning or 
noon- — they give or discharge a fine powder. This is pollen, 
and it is in perfect condition a few minutes after being dis- 
charged, if the atmosphere is dry. But if it is desired to keep 
it for a few days, to wait until another flower is in conditioi^, 
this can be done by placing it in a small glass with an air-tight 
stopper. The pollen, however, wLll remain in condition for 
two days in a dry atmosphere if left upon the flower, but it is 
always best, when possible, to usj it as soon as it has been 
discharged. In fact, I have, in recent years, noticed that few 
good results are obtained where old pollen has been used, and 
I strongly favour only using perfectly fresh pollen. 

I have found that the best instrument to use to convey 
pollen from the anthers to the stigma is a small piece of blotting 
paper, about one and a half inches long, tapering from half an 
inch down to one-sixteenth of an inch. This thin end should 
not be cut off, but pulled, so that it forms a minute brush. 
A fresh piece of blotting paper should be used for every cross. 
With this little device not a grain of pollen need be wasted, 
and enough can be obtained from a single anther to fertilise a 
flower — and in some of the new large-flowered varieties, where 
pollen is exceedingly scarce, this is a great consideration. 

Among other instruments which are used are small camel- 
hair brushes, but the danger of foreign pollen being in the 
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brush is very great, unless several are used, or the brush is 
sterilised. Some take the pollen-laden anther between the finger 
naUs or tweezers, and touch the stigma of the pistil with it. 
It matters but httle in what way the operation is performed, so 
king as the desired result is attained. The hours between 
eleven and one are the best for the operation, selecting a bright 
day. 

It is essential that this fertilisation of flowers should be done 
with the greatest cars and judgment, and upon scientific lines. 
Try to make a study of it. Many attempts are failures, and 
never bear seed, simply because the operation is clumsily 
carried out. 

If the pistil of a Carnation is examined, it will be noticed 
that the stigmas all lean one way, almost in the same manner 
as the hair upon a cat. Thus, if we rub these at all heavily 
in the wrong way when fertilising a flower, we bruise them and 
spoil the flower, and also waste, time. Again, it is quite easy 
to place too much pollen upon the stigmas, and literally choke 
them, causing them to decay. Think of the soft, silky coat of 
the bee, and endeavour to imitate it. 

Fertilisation take^ place with the germination of the pollen, 
which sends down very minute roots. Here the tube pierces 
the ovule (the embryo seed) in the ovary, and deposits the 
nucleus, and thus effects the sexual contact necessary to enable 
the ovule to become a perfect seed in duo course, and to per- 
patuate the species, produce a hybrid, or a new variety. As 
soon as these growths reach the ovary, they commence to 
swell, the petals of the flower wither, and the bloom closes 
up. We may then rest assured that fertilisation has taken 
place. 

Great care must be taken of the seed-bearing parent, to 
ensure its perfect health, as this has great influence upon the 
result, as also has the state of the weather while the seed is 
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ripening. To aid this we tear down the calyx to let out the 
moisture, and remove the petals as soon as they become quite 
withered. When the ovary is fully swollen, remove the calyx 
entirely, so as to allow the sun and air to have full action 
upon it. 

As a rule, about two months is sufficient for the seed to 
become fully ripened. This is easily discerned by the pod 
turning brown at the top. Pick it off with a few inches of 
stem, and put it in the full sun, or in a dry, airy place for a 
few days. Afterwards take the seed from the pod, keeping it 
in a cool, dry place, fully labelled with the cross, time of 
fertilisation, and date when collected. 

Selection of Seed. 

The most important step is to procure the best seed, whether 
bought from a specialist, or home-saved, because it will be seen 
that this plays the principal part. The very best seed pro- 
curable is not too good for this purpose, otherwise valuable 
time, room, labour, money, and interest will be wasted in fond- 
ling seedlings predestined to fail. The principal aim in view 
should certainly be to raise a seedling of excellence, coming 
as near as possible to perfection in all respects. It naturally 
follows that only the best flowers from the best plants of the 
best varieties should be selected for pollen and seed-bearing, 
and this is not so simple a matter as it may look, for it is most 
essential that the parent should be in a healthy state. If ever 
deliberation and well-weighed circumspection is of value, it is in 
the choosing of parents for. a progeny looked forward to with 
high hope and fervent expectations. 

From all seed there will be a certain proportion of singles, 
those which split their calyxes, croppers, and those which have 
reverted back to the Border Carnation; yet it depends purely 
upon the quality of the seed, and the amount of care bestowed 
upon its production, what the percentage is of these. 
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Sowing the Seed. 

The seed of Perpetual-flowering Carnations can be sown at 
any season of the year, with very similar results; but as early 
in the year as possible is the best. The main reason for this 
is that the seedlings grow with the spring season, and they thus 
have a favourable start in life; also all the seedlings of any 
value wiU have developed their first bloom by September. The 
inferior seedlings can then be discarded before the winter, whilst 
those of promise will produce their second crop of flowers early 
in the New Year. 

Sow the seed in shallow boxes or pans. At Haywards Heath 
we nearly half-fill a 5-in. or 7-in. pot (according to the quantity 
of seed in the pod) with crocks, and use it as a small pan,, so 
that each seed pod has a separate pot to* itself, which can be 
labelled with the cross made or the number of the same. Use a 
fine, light, sandy soil of pure loami and sand in which to sow 
the seed, making up the pot or boxes, a^ the case may be, to 
within half an inch of the top, and see that the soil is reason- 
ably firm. 

Sow the seed thinly, and cover it with an eighth of an inch 
of soil. Afford sufficient water through a fine rose to reach the 
liottom of the pot. Place it in a position where it can receive 
a bottom temperature of sixty degrees, covering the whole with 
a sheet of glass, so as to keep mice or insects away. If there 
is the slightest risk of the soil not being perfectly clear of wire- 
worms, etc., sterilise it before using. 

It will take from a week to ten days for the seed to come up. 
As soon as the seedlings commence to make an appearance, 
remove the glass, and place the pots in a lighter and cooler 
place, to assist the young plants to grow stiff and sturdy. 

All seedlings are difficult to handle, and young Carnations are 
no exception to this rule, but require great care in the early 
stages. If they are clumsily sown, and come up too thickly, or 
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are improperly watered or aired, they damp off. If exposed to 
strong sun they wither ; if too hea\'ily shaded they grow weakly. 
At no time in the early life of a seedling should it be allowed to 
become dry. 

As soon as the true sets of leaves are almost fully developed, 
the seedlings should be pricked out at from one and a half to 
two inches apart into other boxes or pans, using a compost as 
for the seeds, but with not quite so much sand, and a small 
quantity of wood ashes added. Great care should be taken in 
the operation not to bruise the root. Place each seedling in the 
soil up to the cotyledonous leaves. Water well with a very fine 
rose, and keep shaded and close for three days, and afterwards 
give the same treatment as that afforded to the ordinary growing 
young stock. 

At Haywards Heath we do not prick off our seedlings at all, 
but pot them off into 2 -in. pots instead. This is done by expert 
hands, and we only lose an odd one or two in as many thousand 
seedlings. Our reason for doing this is that a seedling makes 
an abundance of roots, which are often broken when potted off 
in the ordinary way. A seedling should receive the best pos- 
sible treatment, so that if a new variet}- is obtained, it will not 
carry any traces of neglect or carelessness received in its early 
stages. 

From this stage the young plants should be treated as advised 
in earlier chapters, potting them on as required, until they 
reach a 7 -in. size pot, which is quite large enough for a seedling 
in its first year. A smaller pot than this would check the 
development of a very vigorous seedling. 

It is possible to bed out seedling Perpetual-flowering Carna- 
tions in the spring, and procure bloom in the late summer; 
in fact, some large growers test their seedlings this way for the 
first time, lifting and potting those of merit. 

We never stop our seedlings, but allow them to grow direct 
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off to flower, so that we can weed out the singles and useless 
ones as early as possible, and give ihose of promise full atten- 
tion. We disbud and support the seedlings precisely as we do 
the standard varieties, and as the flowers open we deliver judg- 
ment upon them and write the report. Those to be retained 
have their bloom cut, and are grown on for further test. 

The closest registration should be kept of the time of first 
flowering, etc. The selection of those for further test calls for 
great judgment. They should be flowered for the second time 
in winter, notes being made of their freedom of growth, how the 
flowers develop, etc., every two months. Those which come 
through this test should have some eighteen of the best and 
strongest cuttings taken and rooted. These should be watched 
carefully, and given the best cultivation during the second 
year's test. Any that pass successfully through this stage should 
be grown for cut flower or general purposes, the stock being 
worked up gradually. 

Selection of Seedlings. 

By selection of puttings, a variety of seedlings may be raised to a 
much higher standard of excellency. Until they have been grown 
for three or fours years, and propagated from, it is not possible 
to know exactly what they will develop into, and the treatment 
they receive during that time, and the district they are grown 
in, play a far greater part in their future development than is at 
present recognised. I have known a seedling completely to 
change* its colour during the second year of trial. 

Thoroughly good cultivation and selection of cuttings will im- 
prove such parts as the stem and calyx. Young Carnations, like 
children, can be improved or spoilt according to their environ- 
ment. The parent or gardener may not be very conscious of 
either, but it still goes on, and in this there is food for thought.. 

In selecting the seedlings to grow on for further test, be guided 
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by solid facts, which are devcnd of sentiment, because it is only 
the former which a buyer of new Carnations will look at. A 
seedling Perpetual Carnation must be a right out-and-out, all- 
round, perfect specimen, and not only look good, but be good. 

There is a possibDity, among hundreds of worthless seedlings, 
of securing one or even several distinctly new, and to all appear- 
ances vastly superior, to any now under cultivation ; therefore, in 
spite of all discouragements to be met with, there is nothing in 
the world of horticultural exploits so alluringly captivating or so 
vividly interesting as the raising of Carnations from seed. 




G. W. ALLWOOD, 

An Expert in the Gruv. inp of Cafnationw I'm* ilarkel . 



CHAPTER X. 



THE AMERICAN SYSTEM OF CARNATION CULTIVATION 



By George W. Allwood. 



[Mr. George W. Allwood was the founder, and is now a 
partner, in the firm of Allwood Bros., and manager of the 
wholesale Carnation Cut Flower Department. He has a wide 
and thorough knowledge of his subject, having held some very 
responsible positions in some of the leading Carnation-growing 
establishments in the United States, where his skill and busi- 
ness ability is widely recognised. — Editor. ] 

I HAVE never before made an attempt to be a scribe, and 
it was only after considerable persuasion that I reluc- 
tantly consented to write this chapter upon the American 
system of Carnation cultivation. This is not easy, because 
we, at Haywards Heath, have so mixed up the British and 
American systems, and have also created new ones of our own, 
in our attempt to improve on both, that it is quite a puzzle to 
straighten out my thoughts. 

The author of this book has written much upon methods 
which are not strictly English, but modified American ones. 
To avoid covering the same ground, I will simply refer the 
reader back to them. 

Let me say right here that no one credits the Americans 
with first creating these systems of cultivation, which are known 

95 
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under that heading. But we do and must always acknowledge 
that they are the perfectors of them. It is said that "there 
is nothing new under the sun," and there is no doubt a lot of 
truth in that saying ; but in the States one sees all the methods 
of all nations practised, and can make deductions from them. 

American Cultural Methods Applied to Britain. 

Why is it that American Carnations generally succeed well 
in this country, and American methods of cultivation do not? 
Again, why do so many British varieties of Perpetual Carnations 
invariably utterly fail in America, and indeed everywhere else 
under the American system of cultivation? Yet few would 
care to dispense with these varieties when grown in pots. 

Each country has its own peculiar climate, which appa- 
rently demands the fulfilling of certain laws, and while we 
can learn much from each other, we must not copy too closely. 

The wholesale condemnation of British methods by some 
young Americans, or perhaps more particularly by young 
Englishmen who have only been in the United States a suffi- 
cient length of time to pick up the accent, is ill-placed; also, 
the foolish criticism of the American system as being rough 
farming under glass, and not horticulture, is absurd, as we 
shall see ; so we will ignore the rant of the inexperienced, and 
seek the council of the wise. 

The System. 

The American method of cultivation, put into a nutshell, is 
simply this— plant young stock out of doors, in early spring, 
and lift and replant in the greenhouse in the summer. The 
entire system is built upon putting the plants out on benches 
(stages) or out of doors. Many nurseries in the United States 
do not have a flower-pot on the place. 

This seems all so very simple and easy; but the primary 
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points, which apparently compose the difficulties in Great 
Britain, are the lateness at which we have to plant out young 
stock to be free from the late frosts, coupled with our very 
indifferent spring weather, and the early lifting and benching 
of the plants, owing to the dull British winter, which a plant 
cannot withstand unless it is well-established. So between 
late planting and essentially early lifting, the growing season 
is somewhat curtailed. With these drawbacks, and with a cold, 
wet summer, the case of the Carnation in the field is hopeless. 

We can hoe and counteract drought, but we cannot by any 
known means make Carnations grow and do well in a wet, cold, 
English summer. All summers are not wet and cold, cer- 
tainly; but in this fact lies the difficulty. You cannot specu- 
late with a valuable Carnation crop, and the chance of empty 
houses — and this is a point where we have created our own 
S}stera. 

A Carnation which has been grown planted out of doors in 
the summer, to be of any value for winter bloom in this 
country, should, in July, be a compact, sturdy plant, full of 
growth that will lift well for a winter crop, but we must have 
the season tO' do this. 

I have met men who grow their Carnations on the American 
system over here, and speak highly of it; but we must make 
allowance for the various degrees of success that some of our 
contemporaries are content with — and, alas ! few nurserymen 
know what their products cost them to produce. They can- 
not, for certain, tell their most profitable crop or variety. 

The popular idea of those who have had experience is that 
not nearly so heavy a cut is obtained during the winter irom 
benches as from plants grown in pots,, nor is the bloom so fine, 
but that in the spring and summer, benches will produce a 
larger and better crop of flowers than pots ; so that, taking the 
entire blooming season through, practically the same amount of 
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flower would be obtained from plants equally well grown under 
the two systems of cultivation. 

It does not require a labyrinth of figures to discover at which 
season of the year the flowers pay best. That is ^^hy we say 
you must have a modified system to suit the English climate. 

The question of soUd beds, that is, raised beds made upon 
the ground with board' sides and good drainage, is a great one, 
and should not be dealt with offhand. In certain districts, in 
both this country and America, they have met with success, 
and naturally, owing to their economy, they have increased in 
favour. Personally, I should require strong evidence to con- 
vince me that stock grown on solid beds is as good or as 
healthy as that grown in shallow benches or in pots. In our 
dull, dark winter these solid beds must be cold, and root 
action must be at a standstill, with a tendency to create 
disease. I may be wrong, but at present my experience leads 
me to think so. Furthermore, the crop of bloom is not so 
good in quality nor great in quantity up to February, compared 
with pots or benches. 

Eropagating. 

We will commence with our subject at the propagating end. 
The correct cuttings, and how to remove and make them, have 
been fully dealt with by my brother, so that it is mmecessary 
for me to say anything but to endorse fully what he says. I 
should like to be registered as saying that the only cuttings 
worth rooting are the best. The difference between a good, 
carefully-selected stock and an unselected one is as wide as the 
Atlantic. I am strongly convinced that we preserve the con- 
stitution of the stock, and get much superior cuttings from it, 
as grown on the American system at Haywards Heath, than 
from pot-grown stock. 

In America they use almost any house for propagating, but 
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the majority of growers -prefer the north side of an even-span 
house, with a northerly aspect (this, of course, would not follow 
in Britain). This kind is preferred in the States because of 
the heat. This side of the Atlantic requires' our lightest house, 
so that the cuttings do not weaken in dull weather. An 
ordinary flat bench or stage will do, so long as there are suflS- 
cient pipes to maintain a bottom heat of from fifty-five to sixty 
degrees in the sand, and an atmospheric temperature of fifty 
degrees. This is slightly warmer than is wise here in 
England. To obtain these temperatures, have the bench 
boarded or curtained round. Everything should be . well 
cleaned down, and lime-washed. It is a great point to have 
soft brick as a bottom, or rather as a top to the stage. These 
not only regulate the temperature, but give a perfect drainage. 
Place upon this from three to four inches of clean, sharp, river 
sand, moisten with a fine rose on the hose, and then level the 
whole down firmly with a brick. Insert the cuttings a quarter 
of an inch apart, in rows made at two inches apart, making the 
sand firmer round each cutting. After this, water again well, 
to settle the sand round the base of the cuttings, spray them 
each twice a day, or even three times on bright days, keeping 
a sharp look-out to see that none of the comers or sides becomes 
dry. At the same time, bear in mind that it is possible for the 
sand to become too wet and stagnant, causing the surface to 
turn green. On bright days thoroughly damp down the paths 
and canvas to create a moist atmosphere. 

Shading is a very real point. In the States they always 

have the blinds or curtains inside the house. Air must be given 

if the sun runs up the temperature of the house over sixty 

■ degrees. This must be done with great caution, to' prevent a 

■draught, or the air becoming too dry. 

Upon bright, windy days, when it is necessary to have some 
air upon the house, it has become a general practice to lay 

H* 
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paper over the cuttings, otherwise they would suffer and wilt 
right up. 

The foregoing does not apply to England, because with our 
damper climate, the plants make a much softer growth, and 
cannot withstand the air so well. That is why we have a 
modified American method of propagating at Haywards Heath, 
and protect our cuttings with glass for the first two weeks. We 
hold that our own system is superior, because it does away 
with all overhead spraying, which does so much to create 
disease amongst the cuttings. 

Rooted Cuttings. 

After the cuttings are well rooted and hardened to light and 
air, we come to potting or boxing-off, as the case may be. 

It is somewhat difficult to write on the matter of soil, because 
I have seen good Carnations grown in the sand loam of Long 
Island ; the fat, dark prairie land ; also in stiff clay, which can 
be made suitable by adding sand. 

The boxing-off system is to plant the rooted cuttings in 
flats, that is, boxes three inches in depth, and, say, one and 
a half feet long and nine inches broad (or any similar shallow 
box would do with sufficient drainage). Prick off at three inches 
apart, making the soil firm at the base of the cutting, and 
treat in the same way as recommended for those in pots. 

One of the advantages of this method is that after the 
cuttings have become established, the boxes can be put on 
shelves, but the greatest attraction in the eyes of the American 
is that it is quicker, which it certainly is. A good man 
should ,box-off ten thousand cuttings a day. Many claim that 
plants pricked off in flats produce larger plants than those 
potted, but this is an open question. The cuttings can be left 
in the flats until planted in April. 

To my mind, there is no comparison between cuttings potted- 
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off into 2-in. pots and those dibbled out into soil beds or 
boxes, and the saving of labour on the latter system can never 
compensate for the inferior results. The plant from a small 
pot, when planted in the field or out on the bench in the 
house, retains its ball of earth, and grows away without any 
hesitation, whereas the lifted plant, that never has been potted, 
loses most of the soil from around the roots, and hence receives 
a severe check. 

I will not deal with the potting-off of rooted cuttings. The 
author leaves nothing on this subject for me to write about. 
I might mention, in passing, that the idea of potting-off the 
rooted Carnation cuttings into 2-in. pots at first is an American 
one, and, to my idea, it cannot be improved. By this method 
it is possible to give the plant more individual attention. 
Smaller pots than a 2-in. are disadvantageous, as they dry out 
too rapidly, while larger pots are objectionable, because of the 
amount of room they occupy, and also because of the danger 
of over-watering. 

Planting Out Young Stock. 

An excellent method of growing young Carnations, particu- 
larly for those who have large quantities to handle, which call 
for an amazing amount of attention, is to pot the rooted 
cuttings off into 2-in. pots, and instead of potting on into a 
size larger pot, plant them out on benches. Give the bench 
a thorough limewashing inside, and spread about a quarter 
of an inch thick with well-decayed cow manure at the bottom 
of the bench. Then fill up with three inches of compost, as 
advised for the second potting (Chapter IV.), but using only 
one-half that amount of manure. The young plants from 2-in. 
pots should be planted three inches apart each way, planting 
firmly enough to hold the soil round the ball of the young 
plant. After they are planted, give a good watering. The 
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danger here is that the plants often grow too soft and rapidly 
if kept wet and at all close. There is also the danger of 
stem-rot. In the hands of a competent grower, however, these 
dangers are not to be feared. 

The benefit of this system is thT.t it tides the young plants 
over one of the most critical periods of their lives, and they 
get the full benefit from the spring-growing season. 

The plants should be lifted in May or early June, and planted 
in their winter quarters in the greenhouse, or out in the field 
for later lifting and planting in their winter-flowering quarters. 

What the author has pointed out in his chapter on young 
plants stands good here, and they must be potted on as re- 
quired previous to planting out, so as not to suffer. 

The Field. 

The field itself should be, for preference, in a high situation, 
and perfectly open to the sun, but protection from the wind is 
an advantage. Soil of a medium texture is to be preferred. 
Too sandy a soil dries out quickly, and also falls away from 
the roots when lifting, while very heavy soil holds too much 
water in wet seasons, and the roots are broken badly when 
lifting. We try never to use the same field twice in succession, 
and prefer to follow a Potato crop. 

We rough-plough the land in September, and cross-plough 
during the winter after we have had heavy frosts. In the 
spring it is repeatedly worked, so as to break all the lumps 
and get the soil into good condition. We never manure for 
the Carnation crop out in the field, because it is not a heavy 
summer growth we work for. However, if the land happens 
to be very poor, we should manure well for the preceding crop. 

Planting in the Field. 
The ideal young plant for field planting is one in a 2j-in 
pot that is not in the least pot-boand, and which has been 
stopped for the first time in late March or early April. 




Fig. 22. 

Perpetual Carnations gruu-n out in tlie field 

during the summer, for lifting and flowering 

under the American system, in greenhouses, 

during the winter. 
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Fig. 18. 

A house of Perpetual Carnations in October, just cnmmencintr 
flower. Supported with Allu'ood's patent plant support. 
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It is important to plant out in the field at the earliest pos- 
sible moment after all danger of heavy frosts has passed. The 
plants should have been gradually hardened off in cold houses 
or frames. At Haywards Heath we always reckon on com- 
mencing the first week in May, and have the whole thing done 
by the middle of the month. 

In the United States, where labour is dear and land cheap, 
we used to plant out eighteen inches down the rows, and three 
feet between the rows, thus allowing room for horse cultivation, 
but in England, where things are reversed, we plant a foot 
square, and cultivate by hand. 

Always plant in freshly-cultivated land, which should be soft 
and mellow when planting. The best method for small quanti- 
ties is to have a half-inch rope tightly stretched where the row 
is to be; press this into the soil, which leaves an impression 
to plant by. 

In light soil some use a hand plough to make a small furrow, 
about three inches deep, for the ball of the young plant. Care 
should be taken to have the young plants perfectly free from 
pests or disease previous to being planted. These can be 
destroyed much easier in a cold frame or house than in the 
field. 

The whole thing should be carried out in a business-like 
way, and with the greatest dispatch, the planters having the 
plants brought to them all knocked out of pots and put in small 
boxes, and distributed where they are to go, care being taken 
to have them at the correct degree of moisture. They should 
not be allowed to lie in the baking sun, for the roots to be in 
any way damaged. Th3 planter follows with a trowel, with 
which he makes a hole in a single stroke, and inserts the plant. 
Do not plant deeply, and take care to have some fine soil 
worked around the ball of the plant and pressed firmly. This is 
done by a good man without releasing the trowel We water 
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in many hundred plants at a time, and the preceding day's 
work is hoed each morning. 

Cultivation in the Field. 
It is never necessary to water Carnations planted out in the 
field after they have once become established, but the hoe or 
hand cultivator must be kept well going, in dry weather regu- 
larly once a week, and certainly after every heavy fall of rain. 
It is a great blessing to the plants then, and they can actually 
be seen to grow. It is the perpetual cultivation of the ground 
during the summer which builds up ihe plants. There should 
never be a suspicion of a weed, and the surface soil should 
always be loose and act as a mulch. 

Stopping. 

After what has been written regarding stoppmg in earlier 
cliapters, it is unnecessary for me to enlarge upon it, except to 
endorse the rules laid down, that the plants must be gone over 
each week, and not more than one growth stopped upon a 
plant at a time. This breaks up the cropping tendency. We 
stop right up to a week before lifting, which is early July, and 
also pinch back the odd growths which bolt soon after planting. 

The art of stopping Perpetual Carnations, so as to obtain 
the best results during the winter months, is not learnt in one 
season by experience, or picked up too readily by reading 
about it. Circumstances, such as varieties and latitudes, alter 
cases ; and it is in these matters that the grower must exercise 
his own judgment, in spite of the efforts of the many scribes 
who try to make him wise in such things. 

The first thing to decide is when tha main crop of bloom will 
be required, and work accordingly, but those who grow Carna- 
tions for a living will want to start cutting in late September, 
)vith no cessation until June, having particularly heavy cuts at 
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Christmas and Easter. The exact way to achieve these things 
is not easily determined. Whilst it may read easy when figured 
out on paper, it is much harder to carry it into practice, as 
some of the old hand^ who were growing the Carnation in the 
days when "Miss Lizzie McGowan" and "WiUiam Scott" were 
considered the limit of productiveness, will know. Yet there 
is one thing about Perpetual Carnations which is wonderfully 
consoling to the man who is starting to grow them, and that is, 
that no matter at what time he stops his plants he is sure of his 
crop of bloom, under anything like fair conditions. That, at 
least, is one point where this plant of perpetual growth has an 
advantage over its rivals. 

Soil for Benches. 

The foundation of all culture is soil, but the Carnation will do 
well in many kinds of soils, or at least some of the varieties will. 

The best soil for bench work is, however, a medium loam — 
one that could not be termed a light or heavy soil, with a good 
proportion of sand in its make-up, yet at the same time possess- 
ing a fair amount of moisture-holding humus. This should 
come from a turf field for preference, although I have seen 
some of the best Carnations grown on soil cut from a red clover 
field. We like to plough our turf off the grass field in the early 
autumn, where it lies rough all the winter, and harvest it in the 
early spring, when we mix with it one-fifth of well-decayed 
cow-manure, and add sand if required. This is chopped down 
and turned in late spring, and again when Avheeling into the 
houses, but I need not enlarge upon what is said in Chapter IV. 

Benches. 

An American bench is what is known here as a stage. There 
is a great variety of styles, but board, concrete, and tile benches 
are the principal of them. I greatly prefer a well-built wooden 
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bench, with good drainage, if it is limewashed each year. I 
have found them warmer in winter, and, as a rule, the drainage 
is better. No bench should have more than four inches deep 
of soil, and never be more than three and a-half feet broad. 
We have ours from two to two and a-half feet from the ground, 
which is a convenient height for working. 

The tile benches are built in innumerable ways — some with 
iron supports and cement sides, others of all cement with a tile 
bottom (which is the main point), -.vhilst the pure cement bench 
is built in sections, the bottom and everything being of cement ; 
but it is not necessary to describe these here. 

Filling Benches. 
Filling the benches is one of the heaviest duties which falls to 
the lot of a horticulturist, for it is done in the hottest season of 
the year, and must be carried out with a rush. Assuming that 
the soil had previously been prepared as advised in Chapter 
IV., the heap should be turned about ten days before being 
required, making quite sure that it is in a perfectly correct 
condition. I may say, in passbg. that the way to put soil 
properly on the bench is to tip it out of the barrow in a heap 
in the centre of the bench. This allows most of the lumps to 
roll to the bottom, and the man who is levelUng out the soil 
will work the rest down. Always aim to keep the soil as light on 
the bench as possible. I met a man from the Old Country in 
the United States who was a foreman. He put his men to get 
the soil ready on the Carnation benches. When they had filled 
the benches, he put all the men on top to tread the soil down 
Not satisfied with that, he got them to hammer it down with 
shovels. The " boss" happened to come in, and caught them at 
it He had not to be the wisest man in the States to know 
that the Englishman was ignorant of the way to grow Carnations 
on benches. A few days after the ex-foreman was going round 
the seed stores in New York looking foi' a job. 
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Lifting in the Field 

In digging the plants in the field, they should be graded to a 
certain extent, in order to regulate the distance of planting in 
tLe house. It should be the object to dig the plants with a 
reasonable amount of soil, say, as big a ball as a man's fist, 
and it is here where the benefit of growing plants in 2i-in. pots 
previous to planting comes in. The greatest care possible 
should be taken not to break any of the roots, because that wiU 
mean a proportionate loss of leaves. It pays to have two men 
digging, each getting his fork at the opposite side of the plant 
simultaneously, and lifting together. 

We have found it a decided gain to have the soil dry when 
lifting; in fact, we stop in the event of heavy rains, and wait 
until the soil has dried out. 

Planting in the Houses. 

The plants must be conveyed to the houses in boxes with 
damp moss at the bottom, and planted at once. We plant, 
according to varieties and sizes, from eight to twelve inches 
apart, being most particular to get the roots spread out, and 
firm the soil well round them, placing the smaller plants on 
the south side of the bench, because, as a rule, they grow better 
in that position. We also take care not to plant any deeper 
than the plants were in the field. 

I want to impress upon my readers that it is most important 
to have the bench properly lined out before commencing to 
plant. The best way to achieve this is to have a naU in each 
side of the bench where the rows are to come, and then stretch 
a thin piece of string across for each row. This enables the 
planters to plant the four or five rows across the bench together, 
and if the soil has been put on the bench properly, and is in 
the right condition, no trowel is required' for planting, it being 
done with the hands. 
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We have two planters to a bench, one on each side. The 
point to be watched is not to make a deep, narrow hole, but a 
shallow, saucer-shaped one, leaving a slight depression round 
the base of the plant for the early waterings. 

We do not shade our plants at all from the sun, finding it 
"better not to do so, but we water in after every few feet have 
been planted. Ventilation should be done sparingly for the first 
v.'eek after planting. Try to keep a moderately moist atmo- 
sphere, and avoid drying draughts. Give a gentle overhead 
spray twice a day, just sufficient to freshen up the foliage and 
prevent wilting, but no heavy wetting of the soil should be done 
until root action has recommenced,' and all foliage must be dry 
by night. This is readily seen, because the fohage straightens 
up, becomes plump, and assumes the character of a growing 
plant. We have full air upon the house during still, dewy 
nights, even when the plants are freshly planted. With this 
treatment they establish themselves in from five to eight days, 
when the culture should be as advised earUer in the book for 
winter treatment. 

After the plants have been planted a fortnight, there is one 
thing that will be perfectly sure to appear, and that is a good 
crop of weeds. These must be dealt with as soon as they 
are seen. 

An experienced grower knows from the look of a plant whether 
it requires water or not. In the bright, sunny weather, the 
soil will dry from the top, and in dull weather, when fire heat 
is used, from the bottom. That is why great care and judg- 
ment must be exercised in watering Carnations on benches. 

I am a great believer in the value of watering by hose-pipe, if 
it is in the hands of an intelligent, high-grade grower. As a 
ru'e, the critics of this method are those who have failed, and 
such are poor judges of success. It is the rarest thing for us 
to be troubled by any pests, simply because wo can spray our 
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plants upon bright days with a high-pressure sprayer, which 
distributes the water like a Scotch mist, getting under the leases 
and everywhere else. 

Supporting. 
As soon as the plants have established themselves, and com- 
menced a top growth, it is necessary that the}' should be sup- 
ported, otherwise the growth falls over, the plants are partly 
spoilt, and the labour takes double as long. There are several 
ways of supporting plants growing on benches. Using stakes 
and raffia died a natural death years ago in the States. Wire 
supports, also wire and string to form a network to support the 
plants, are exclusively used. The latter method is to stretch 
wires tightly down betwee 1 each row of plants, and outside 
the two outer rows. The wires are attached to a framework 
at each end of the bench, and laths are placed across the 
benches at every ten or twelve feet to bear the weight of the 
wire, and also to regulate the distance between the wires. 
Then twine is used for cross-tying a double row two inches 
apart between each row of plants, so that it is held in a square, 
the twine being wrapped round each wire once. This will 
require four tiers of wire and string for each bench of plants. 

We, ourselves, now use the Allwood Patent Plant Support 
entirely throughout our establishment. This fixes on to a thin 
stick placed near the base of the plant, and about two feet 
long. A wire is run along the top of the sticks to hold them 
in position, and above this we have a network of wire and 
string, as previously described. The advantage of this system 
is that it is quicker, and our supports being adjustable, the 
individuality of the plant is preserved, and the growth has 
more light and air. 

Cultivating the Beds. 

The surface soil will require cultivating from time to time, so 
that it does not become packed and hard, and also to ensure 
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the weeds being kept in check. This cultivation must not be 
deep, or the feeding roots of the plant which extend to the 
surface will be injured; but if the surface soil is kept loose, 
the air can act upon the entire body of the soil better. 

Disbudding. 
This has been fully described in earlier chapters, and calls 
for no additional words of mine, except again to endorse the 
importance of not neglecting this matter. This particularly 
applies to market growers, because the amateur, as a rule, is 
too anxious about disbudding, and does it too early. 

Planting in Frames. 
In this climate of extremes we plant out in frames certain 
varieties, which benefit by being out of doors, and yet which 
caimot withstand the heavy rains.. We plant in the frames in the 
same way as we do in the field, and give them the same after- 
treatment, except that when the weather is cold and wet, lights 
are put over them, thus preserving their good health. 

Whole Greenhouse Cultivation. 

The bulk of our stock we grow under the system known as 
"whole greenhouse cultivation," that is, the plants never leave 
the greenhouse. We find that certain varieties give us much 
better results, producing finer flowers, and, we consider, a 
cleaner, healthier stock when grown this way. It is the 
most expensive system, because the young stock have to be 
potted on into 4-in. pots, and have the best attention, so as not 
to receive a check, until they are planted out on the benches 
in June. Naturally, the summer cultivation is very expensive, 
owing to the large amount of attention required; in fact, with- 
out very well-constructed houses, with an abundance of ventila- 
tion, and a powerful water system, failure is a sure thing. 
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Be sure the plants are in the right oondition of moisture 
when they are being planted. To plant one with a dry ball is 
worse than potting one dry, because if a plant is found to be 
very dry in a pot, it can be soaked in a pail, but it would be a 
very hard job to soak a bench enough to get a dry ball soaked, 
and then get the bench dried out before the plants were 
spoiled. 

The best time to water young stock freshly planted is before 
the sun is on them. If they have been well planted, it will 
be possible to see every ball, and the dry ones will look dry. 
If left till the sun is on them, all will look dry. 

When the plants have been planted about three weeks, the 
bench should need a tliorough watering all over. Do not be 
afraid of the water running right through, as it is much better 
to lose a little water than only to half-water the bench. After 
this watering, the bench should have a good watering every 
seven or eight da)'S. I do not believe in watering the dry spots, 
because one can never keep the bench under proper control. 
When I water a bench, I go over the dry spots and water 
them, and then I turn full force on the hose and water the lot. 
Always remember when watering that it is easier to water 
a bench than it is to get it dried out. Be sure and not let 
the bench get too dry. I remember meeting a friend, and 
asking him how his Carnations were progressing. He said 
badly; he had got some root disease in his benches. I went 
along and looked at them. I dug to the bottom of the bench, 
but found no disease. His only trouble was,, that he had con- 
tinually sprayed his plants, and always kept the surface soil 
wet, never troubling to look at the bottom. Consequently, it 
had got as dry as dust, and he had to give his benches three 
good soakings before he got the bottom wet. I do not think he 
will forget that case of "root disease." On the other hand, quite 
as many err on the other side, and get their soil too wet. 
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Houses for American System. 
It is part of this system to have good, light houses, well 
ventilated and heated, and of large dimensions. We reckon on 
a house two hundred feet long, and forty-seven feet broad. 
This is large enough for any reasonable man. We have our 
houses five and a-half feet at the eave-plate, and twenty-five 
feet at the ridge, with continuous top and side ventilation, four 
3-in. flow pipes on the roof. In a house of these dimension^, 
we have just over seven thousand plants. It will be seen that 
plants grown in so large a body of air, in a house which is 
practically as light inside as it is outside, must be productive of 
the best results, if carefully managed. 

The American system is much more wholesale, and, to my 
mind, more business-like. There is no comparison between a 
man potting and another planting out on a bench which will 
hold some thousand plants, while at the same time there is much 
more real hard work attached to the American method. 

To go into a Carnation house and see the plants all benched 
makes one think that the place is very easy to run. But the 
" hit or miss" system for growing Carnations on the bench! will 
not pay. There must be a good system, and some method, not 
to talk about, but to carry out. With that I think really good, 
and I hope to prove the best. Carnations in the world can be 
grown on benches in this country, in spite of what has been 
said against the system. 



CHAPTER XL 



FERTILISERS, 

THE day is past and gone for ever when one could sit 
passively by and let things take their course. It is 
being proved, even to the most sceptical gardener, that any 
fertiliser which he just happens to have on hand will not do 
for Carnations. They require a special diet, and three parts 
of the fertilisers on the market have the same effect upon them 
as opium has upon human beings, undermining the constitu- 
tion, and leaving them physical wrecks. 

The man who raises prize live-stock makes as close a study 
of their food as he does of the stable in which they are kept. 
The horticulturist must do the same, yet few really give this 
matter serious thought. Invariably the success of a grower does 
not so much rest upon his greenhouse or soil as on the plant 
food that is added to the soil. 

Feeding Carnations is like eating. It is not easy to say what 
particular part of your diet did you the most good, but it is very 
easy to find out what did you the most harm, and that is why 
I believe that the study of fertilisers must be backed up by 
practical knowledge. 

Space will not permit me to give a very detailed account of 
the various elements of vegetable life, so I will deal. with this 
wide subject of "Carnation Manures"' uiider the broad teeading 
of "The Cheteiical Tripod of Carnation Cultuwe," *iz., 
potassium, phosphorus, and nitKOgeh. 

113 I 
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It is very evident that we cannot take away from the soil that 
which it does not contain, and to put into it an additional 
supply of that of which it already has more than sufficient will 
not in any way invigorate or stimulate a plant's growth, but 
rather have the opposite effect. It is the cultivator who 
thoroughly understands the requirements of his subject who in- 
variably obtains the best results; so it is very plain that before 
conunencing to feed a Carnation artificially, the cultivator should 
know something of the fertility of the soil with which he has 
to operate, also a more or less definite knowledge of the use 
of fertilisers. 

From experience it has been found that nitrc^en stimulates a 
rapid leaf and stem growth, leaving the plant, if not fortified 
suflBciently by other food, soft and sappy — ^that is, we obtain an 
abundance of leaf and stem at the expense of flower. Phos- 
phoric acid and potash build up a steady, firm growth, with 
large flowers of good substance. Often when I look at the 
analysis of patent manures which invariably are recommended 
for CamaticKis, I wonder where they benefit, or where material 
assistance comes in. They would develop and produce every- 
thing except flower, and eventually leave the. plant weakened 
when the effect had worn itself off. 

It is ridiculous to endeavour to feed a Carnation unless the 
soil is in a correct condition. A well-prepared cortipost will not 
onlv fix the existing plant food in the soil, so far as that is 
possible, but will prevent loss by evaporation of any additional 
plant food pven artificially, and facilitate direct passage of the 
fertilisers to the roots. 

A Caniaticm grown in a pot requires much more artificial 
food than «ie growTi on a bench. In the latter case there is a 
greats surface exposed to the direct influenre of the air, sun. 
,ind w ater.- so That much ifiore or^.inic matter is turned into plant 
food. If the seal in ikXs or on benches is wet .ind he.ivy. the 
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air cannot act upon it, and the plants dojiot get all they should 
from it; the minerals which all, or nearly all, soils naturally 
contain are prevented or arrested from performing their func- 
tions ; the properties of the soil remain stationary ; and no fresh 
food is made available. 

Chemical or inorganic manures in the majority of cases are 
used on Carnations greatly to the detriment of the plant, and 
to the loss of the grower. Nitrogen, for instance, we can get 
from nitrate of soda, sulphate of ammonia, nitrate of potash, etc. 
Now a man would want to be a veritable scientist to use any 
of these on Carnations for any length of time, taking into con- 
sideration the seasons of the year, the growths, the texture of 
soils, with their different available elements of fertility, adding 
to this the unseen and often unobserved waste by evaporation 
and drainage. 

I mention here that nitrogen has directly destroyed, or has 
been the means of the eventual destruction of more Perpetual- 
flowering Carnations than any one disease. The main rea- 
son of this is that so many Carnations are fed upon artificial 
fertilisers which are not at all suitable to their requirements, 
but which are manufactured purely to give an immediate effect 
upon soft- wooded plants, and are not compounded for the 
purpose of fortifying and maintaining the constitution of the 
Carnation. There is no other plant just like the Carnation, 
and no ordinary general fertiliser will suit it. 

Even when the mechanical part in the cultivation of the 
Carnation, such as watering, ventilating, soil — in fact, every- 
thing that goes to make up general cultivation — is correctly done, 
if an unsuitable fertiliser is used, i.e., one not compounded from 
a grower's point of view, then this early labour and care is 
thrown to the wind. But worse than that, the stock is physi- 
cally ruined. It is not the weak, useless plant that is spoilt, 

because no one would thiflk of feeding it, but it is the strong, 

I* 
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vigorous plant producing fine blooms which is invariably over- 
fed in the first place. Here, in my opinion, lies one of the 
greatest dangers, and, perhaps, one of the primary causes of the 
rapid deterioration in so many viarieties. A plant once over-fed 
seems completely changed. Its constitution, is shattered. It 
may continue to have a very strong appearance outwardly, but 
the enfeebled condition is handed down to its progeny by 
cuttings to a much greater degree than is generally recognised, 
simply because it takes time to reveal it. 

The. Use of Fertilisers. 

It is well known that in order to secure the best results in 
animal production, not only careful selection and breeding, but 
good feeding plays an all-important part. The same is true 
with reference to the growth of a plant. It is just as essential 
that there should be a quick, vigorous growth in plant life as in 
animal life, but the whole matter rests upon the correct food. 

We will take, for instance, a seedling Carnation. The young 
plant starts from a seed. The seed contains an embryo or germ 
which is extremely rich in albuminoids, fat, phosphates, and 
potash. It also contains a store of concentrated plant food in- 
tended to nourish the young plant until the roots and leaves 
are sufficiently developed to gather their own support, and until 
it reaches this stage all depends upon the parent plant which 
bore the seed. 

The future health- and vigour of ;the plant will depend on the 
amount of food available to the tiny rootlets sent out by the young 
plant, on the soil being warm, on an abundance of sunshine, and 
a sufficient supply of oxygen and carbon dioxide. If the roots 
and leaves quickly come in contact with nourishment, the 
development will be rapid. The plant requires oxygen for 
respiration. It gives off water from its lungs, or the leaves; 
it assimilates food ; it breathes, that .is, gives off> carbon dioxid- 
as a result of the oxidation of its- food,- - -■ 
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Sources of Plant Food. 

The plant's food is derived from the atmosphere and from the 
soil. From the atmosphere it gathers carbon dioxide and 
oxygen, and some plants collect nitrogen — but not Carnations. 

There is an abundance of air around the leaves of the plant, 
but if the soil is not open and porous there may not be enough 
in contact with the roots, for air in the soil in which plants 
are growing is essential to their well being. This venti- 
lation of the soil is needed to supply the oxygen required to 
permit the roots to live. It is also required to supply free 
nitrogen for the use of the free nitrogen-faxing germs, and to 
remove the excess of carbon dioxide which is set free in the soil. 

Fortunately, although a great many different elements are 
absorbed by the plant, only four require our particular atten- 
tion in dealing with Carnations. These are nitrogen, potassium, 
phosphorus, and calcium. 

The presence of the chemical elements of fertility in them- 
selves is not suiBcient to ensure fertility. To serve as food for 
plants, they must be available to the roots. Water is abso- 
lutely essential, both for the solution of the food elements in 
tlie soil, and for their distribution in the plant after they are 
acquired. 

As I have said, it is essential that the user of artificial fer- 
tilisers should have a knowledge of his soil, for he must know 
its deficiencies in order to supply its needs. He should also 
have a knowledge of the functions of the various constituents in 
fertilisers before he can intelligently and economically use them, 
and that is why for the average grower it is best to use a 
complete Carnation fertiliser, which in itself is a perfect diet. 

Nitrogen. 

This is the most essential of all the elements of plant food. 
It is the most difficult and the most expensive to replace. It 
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is not only removed by the plant, but if the soil is allowed to 
remain idle, a large percentage of nitrogen is lost through 
drainage. It is also lost by evaporation. 

Nitrate of soda and sulphate of ammonia remain unequalled 
as sources of available nitrogen. A fertiliser in which the 
nitrogen is derived from these sources may, as a rule, be 
depended upon, and will always stand above par in the opin- 
ions of modem growers; but ammonia supplied in judicious 
quantities by blood will stimulate the root action, arid is to be 
preferred for Carnations on that account. Its action is also 
more gradual and natural. 

Nitrogen, which usually appears on the analysis as ammonia., 
affects the growth of the plant, and deepens the colour of leaves 
and flower; but too much would grow an abundance of leaf and 
retard blooming. 

In the absence of nitrogen, a Carnation makes no appreciable ' 
growth. With only a limited supply, a plant begins its 
growth in a normal way, but as soon as the available nitrogen 
is used up the lower and smaller leaves begin gradually to die 
down from the tips, and all the plant's energy is centred in 
one or more growths. Nitrogen is the substance required in 
combination with small quantities of sulphur and phosphorus 
for forming protoplasm, which forms new cells and the young 
tissues of the plant. It will be seen that the judicious blending 
of nitrogen in a Carnation manure is one of the most difficult 
and, at the same time, most important, problems. 

Nitrogen is the most expensive constituent of fertilisers, and 
possibly, all things considered, it is the most useful. Its chief 
source in organic form is from dried blood, dried meat, dried 
and ground fish, tankage, leather meal, wool, hair, waste 
cotton-seed meal, etc. Some of these, such as dried blood and 
meat, readily decompose in the soil; others, such as leather 
meal and cotton-seed meal, decompose very slowly, and as they 
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are of no service to the plant until they do decompose or rot, 
it will be seen that the nitrogen in dried blood is worth more 
per pound than that in leather meal or any other substance 
which decomposes slowly. 

Iron. 
This, in the form of sulphate of iron, is essential for the 
formation of chlorophyl. 

Phosphorus. 

Phosphorus, in the form of phosphates, is found in all parts 
of the plant, but tends to accumulate in the upper part of the 
stem and leaves, and particularly in the seed. In short, phos- 
phoric acid produces flowers. 

The phosphoric acid in artificial manures is derived from 
compounds known as phosphates. Although phosphorus com- 
bines with lime, iron, and alumina, forming phosphates, phos- 
phate of lime is the one generally used as the source of phos- 
phoric acid in artificial manures. The phosphoric acid com- 
bined with organic substances, either animal or vegetable, is, 
as a rule, more quickly brought into an available condition than 
that derived from rocks. The organic matter also contains 
some nitrogen. 

The phosphate of lime- in bone and rocks is not in an 
immediately available form. To increase its solubility, thp 
various materials containing it have been reduced to fine powder 
and are sold as ground bone and" ground rock phosphate. The 
fineness of the state of divison appreciably affects the solubility ; 
consequently the value of this form of phosphatic manures will 
vary considerably, but as a rule the finely-ground samples are 
much adulterated. 

BONEMEAL. 

Phosphoric acid is always at hand, but too often in the form 
of phosphoric rock. We find the finest quality of raw bone- 
meal the best, as a source, because, besides its large quantities 
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of phosphoric acid, it also contains a fair quantity of organic 
nitrogen, which is gradually assimilated by the soil. Many 
people object to seeing the mould which appears in dull weather 
on the surface of the pots after being fed, yet this is undoubtedly 
the natural order of things. Twelve per cent, of the phosphoric 
acid in bonemeal is immediately available and soluble in water, 
thus giving results at once, while the remainder slowly becomes 
a.vailable g,s the plant demands it. 

For Carnation growing, the best source for phosphoric acid 
is raw ground bone. Steamed and boiled bone are not nearly 
so valuable, and are more adulterated. Good bonemeal should 
contain a high percentage of phosphoric acid in an available 
form, otherwise the plants can derive but little benefit until the 
acid is made soluble by decomposition, which takes time. My 
experience is that any bonemeal with less than i8 per cent, 
available phosphoric acid is unprofitable to buy. 

For years bonemeal has been extensively used in America, 
intermixed with the soil for flowering stock, in the belief that 
it benefited the growth of the plants ; but Professor Galloway, 
after extensive experiments, conclusively proved that bonemeal 
used that way was practically useless, and it should only be 
applied as a top-dressing to established plants. It is best 
mixed half and half with fine dry soil, and applied at about 
a teaspoonful to a 5-ia. pot. 

• 

Potash. 

This is not considered nearly so valuable for plant life as the 
two previous fertilisers, because naturally all soils are rich in 
potash, a less amount being removed ; yet this is the one part 
which might be termed the body or foundation of the soil. 

Hard wood ashes contain an abundance of potash, but, owing 
to the varying qualities and expense, few modern fertilisers con- 
tain this valuable element. Potash is also contained in muriate 
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of potash, sulphate of potash, and nitrate of potash. The use 
of potash salts has grown to such proportions that other sources 
are seldom given consideration. Any fertiliser with muriate of 
potash in it is unsuitable to Carnations, owing to the presence 
of chlorides in it. Kainit also contains a small quantity, and 
for Carnation cultivation is also useless, as it makes the soil 
too sodden. 

Rarely, if ever, is it necessary to feed a plant directly with 
potash, because most soils have a large reserve of this material, 
as it does not waste by evaporation or drainage in the same way 
that nitrogen does. By the addition of lime to the soil, a large 
quantity of potash is liberated from the reserve and made 
soluble, and can be taken up by the plant. 

Potash is one of the most important and least variable of all 
the elements in the ash of plants. It is quite evenly distributed 
throughout the leaves, stem, and seed, and generally occurs in 
the entire plant in the largest proportion of any of the essen- 
tial ash constituents. 

The function of potassium is apparently to aid in- the produc- 
tion and transformation of the carbo-hydrates. It is also 
essential for the formation of protein, and thus indirectly aids 
in the formation of all organic matter. It doubtless has much 
to do in regulating the acidity of the sap by forming salts with 
the organic acids developed during the growth of the plant, and 
is a necessary element in giving sufficient stalk and strength of 
calyx to Carnations. 

Until the discovery of the mines of crude potash salts in 
Germany, the chief source of potash, other than that found in 
farmyard manure, was wood ashes. At present the supply of 
this important constituent in Germany seems to be practically 
inexhaustible. It is particularly valuable in the case of plants 
grown in light, sandy soil, but otherwise has little interest to the 
average Carnation grower. 
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Salts of potash are more soluble in water, and are generally 
applied in a liquid form, it being an excellent practice to add 
it to the ordinary liquid manures in the proportion of about 
one ounce to twelve gallons of manure for watering the plants 

Calcium (Lime). 

Calcium is a constituent of the stem rather than the seed, and 
seems to impart hardiness to the plants. The exact function 
of lime is not clearly understood, but it seems to aid in the 
construction of the cell walls. According to some authorities, 
its absence is felt in less time than either potash or phos- 
phorus. It is claimed that a supply of lime is just as essen- 
tial to the plant, in order that it may form cell walls from 
starch and sugar, as it is for the formation of bone in animals. 

Lime is used by Carnation growers at more or less regular 
intervals, to destroy the acidity in soils, particularly in the 
spring of the year. The soil is simply dusted over with it. 

Lime is used in the form of chalk or sulphate of lime, and 
is highly necessary in all Carnation soils. It aids in fixing the 
nitrogen, and liberating insoluble plant food. 

Salt. 
Common salt, or sodium chloride, has, contrary to the general 
belief, no actual value as a fertiliser for Carnations. The 
element sodium, which is one of the constituents of salt, is taken 
up by the plant in very small quantities, but it is not essential 
to their development. The value of sodium chloride as a 
fertiliser lies in the fact that it acts as a stimulant, and liberates 
some of the insoluble food materials in the soil. Potassium and 
phosphorus, two of the most important elements for the plant's 
growth, occur in the soil in insoluble compounds. The sodium 
of the soluble sodium chloride acting upon these, changes them 
into soluble forms capable of being taken up by the plant. It 
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must be borne in mind, however, that the addition of large or 
continued applications of sodium chloride tends to wear out 
the soil. 

One of the various uses of common salt in horticulture is to 
turn manure into better condition, hastening the decomposition 
of the organic matter, and at the same time "fixing" ammonia 
by converting it into ammonium chloride. A small quantity is 
added to the manure, using more to horse than cow or pig 
manure. 

Mechanically, salt has the power to flocculate fine earth, and 
thus dr\ , sandy soils are rendered more compact and able to 
retain moisture. 

Salt, as we all know, is a temporary force to counteract the 
attacks of weeds and pests, but must never be used to such an 
extent for Carnations. 

Soot. 

Soot is one of those manures which are thoroughly appreciated 
by all, and, as Nicholson says, " It has the advantage over other 
manures in that it can hardly be misapplied." It is not, ho\v- 
ever, a flower producer or a complete fertiliser, but purely a 
nitrogenous manure, which simply adds size and lustre to the 
leaf and flower. 

Soot should only be given as a liquid manure. 

Wood Ashes. 

T place a very high value on wood ashes. It is said that they 
contain all the mineral matter necessary to Carnation growth, 
particularly soluble potash and lime, which are therefore readily 
available to the plant. They should be applied as a light top- 
dressing, averaging a quarter of a teaspoonful to a 5-in. pot. 
As a rule, if a top-dressing of any rich manure is given to the 
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plants, it is followed in about a fortnight by a top-dressing of 
wood ashes to counteract the soft growth. 

Guano. 

The composition of guano is extremely variable as regards 
the amount of nitrogen, of phosphates, and of potash. The 
raw guano may be "blended" and "refined," but the price paid 
for the manure bought must be governed by the amount of the 
manurial substances contained as shown on analysis. Some 
guanos contain much nitrogen, and are better for certain soils 
than others which are rich in phosphates; so here, again, the 
value of the manure must be gauged from the analysis supplied. 
It cannot be said that guano is the best fertiliser for any and 
every kind of soil, for though an " equalised" guano would prob- 
ably prove good for most soils, yet more economical results 
would be obtained by the use of other fertilisers. 

Animal Manures. 

The value of animal manure depends upon the food and age 
of the animal, and not so much upon the kind. For instance, 
pigs fed on peas would produce better manure than if fed on 
sharps. Manure from chickens and pigeons is very powerful, 
and much drier. They eat so many live insects that it is made 
rich in nitrogen, whereas if they were fed on grain it would not 
be nearly so rich. 

It is generally considered that one hundred pounds of hen 
manure is equal in value las a plant food to haif a ton of cow 
manure with straw, but the nitrogen in the chicken manure 
would act much more rapidly than the cow manure. The 
nitrogen, being obtained from richer and more digestible food, 
is much more active and in a more available condition, hence 
chicken manure must be used very cautiously for Carnations 
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The following gives a very rough idea of the nitrogenous value 
of a ton of each of the commoner yard manures : — 

Horse manure contains about 9 lb. of nitrogen. 
Cow manure contains about 6 lb. of nitrogen. 
Sheep manure contains about 11 lb. of nitrogen. 
Pig manure contains .about 12 lb. of nitrogen. 
Chicken manure (fresh) contains about 32 lb. of nitrogen 
In regard to potash, chicken manure would be about — 
Twice as rich as horse manure, 
Eight times as rich as cow manure, 
Five times as rich as sheep manure. 
Three times as rich as pig manure. 
In phosphoric acid, chicken manure is about — 
Four times as rich as horse manure, 
Ten times as rich as cow manure, 
Five times as rich as sheep manure. 
Four times as rich as pig manure. 
We have to remember in regard to farm animals that the 
liquid manure is far richer in plant food than is solid excreta. 
In the manure of the hen, the solid and liquid excreta are in 
combination, which accounts for the high value of hen manure, 
if collected and stored in a dry state. In the case of pig and 
cow manure, the great amount of moisture they contain makes 
it essential that the liquid manure is collected. 

Feeding CAtuiAxioNS. 

The fact must be appreciated that the Carnation, like other 
plants, cannot select its own food by sense of touch or smell, 
but simply takes that which is brought in immediate contact 
with it for good or ill. Plants have no means of letting us know 
what they want, except by showing signs of distress when, as 
a rule, it is too late to rectify the wrong. It is only by study 
and- close observation' that we can learn the requirements of our 
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subject, what to give and when to give it, and it is simply the 
latter point which is receiving our immediate attention. 

No Carnation should be allowed to get into a checked or 
starved condition at any season of the year through lack of food. 
It should be either potted or fed. 

It is never advisable to pot very late or very early in the sea- 
son, and if .a plant becomes in need of additional food, then 
that must be given artificially. Late autumn and winter feeding 
is not to be advised as a general rule, because it has a tendency 
to create a soft, forced growth. It is in bright, growing weather 
when Carnations require the bulk of feeding, from February 
onwards, and if the correct food is used, better results are 
obtained from flowering plants than by potting on into larger 
pots. 

Liquid Feeding. 

In feeding a Carnation with liquid manure water there is a 
certain amount of risk and extravagance in the form of waste, 
for while a plant which is in a medium degree of moisture will 
receive and greatly benefit by the manure, one which is too dry 
will absorb too much food at once, and another which is too 
wet will, if watered with manure water, be materially injured, 
if not killed. Further, if all are not fed at one time, it is highly 
probable some will be missed. To have all the plants in the 
correct condition for feeding regarding moisture is no easy 
matter. 

In using a good Carnation fertiliser as a top-dressing, each 
plant receives its allotted portion for it to absorb at its leisure, 
while an exceptionally vigorous plant. can be easily given a little 
larger, quantity. A good Carnation fertiliser should be a com- 
plete ■ diet. . 

; .At all times-great care must be taken in feeding: Carnations, 
because if once this is overdone it eapnpj: bp undone. 'Tf should 
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be remembered that certain varieties can stand more artificial 
feeding than others, but with a mixed collection the more tender 
ones must be studied, and the quantities to use of a good Car- 
nation fertiliser should be taken from this standard. 

As a general rule, varieties with light green foliage and thick, 
fleshy stems, which are a little inclined to be weak, require less 
quantities of food. 

Liquid Ya'rd Manure. 

Too often we hear the purely practical gardener recommend- 
ing only the use of what we will call purely natural manure 
for artificial feeding, such as the liquid manure from a stable, 
pig sty, or cow shed, because, as he puts it, " You know what 
you axe giving 'em." I beg to be allowed to contradict such 
a statement, and say that that is precisely what you do not 
know. The strength of these liquid manures varies from day 
to day. There is always the great danger that the cattle or 
horses may be doctored with medicine, or some foreign matter 
may become intermixed, which would do irretrievable damage 
to the plants; while for Carnations such manures, as a rule, 
contain far too much nitrogen. 

Do not let me be misunderstood. I do not wholly condemn 
the use of liquid manures as food for Carnations, but mention 
it more in a general way, so that the inexperienced will not rush 
in blindly, and think that they can be used without .any risk, 
for wliile such manures may be perfectly safe in the hands of 
these old veterans of horticulture, it is much wiser for others 
to use some specially-prepared. Carnation fertiliser in which 
there is no variance, and also no danger in it.s use if the 
directions given are .followed. 

The way in which such- manures as. soot, blood-, -hen or any 
-animal manures, are .prepared fof f.eedirig .Carnatio is in a liquid 
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form is as follows : —<Jet a cask, or tub— taking care that it 
Has not previously been used for anything which would prove 
deleterious to the plants — and fill it with water. Place the 
manure in rough sacking, and put it in the water to soak for 
24 hours. Use the extract or "tea," and not any thick sedi- 
ment. The usual quantity of manure placed in a 316-gallon 
ca.sk is half a bushel. The liquid is diluted at the rate of half 
a pint to two gallons of water. 

In 'feeding Carnations with liquid manure, whether chemical 
or animal, great judgment must be used, because, as before 
mentioned, to overfeed a Carnation is to spoil it for ever. 
The plants must be well established, and in a vigorous, healthy 
condition. 

The first application should be weak. Later applications 
may increase in strength very gradually, because the greater 
part of liquid manures is immediately available to the plant. 
No plant must be watered with liquid manure when dry at the 
root, because the fine surface roots will- be killed outright. 
The soil should be in a semi-moist condition. 

For Carnations to benefit fully from the use of chemical 
manures in a liquid state, it is necessary for the soil to have 
considerable vegetable fibre incorporated with it. In heavy, 
dense soils it is extremely difficult to use liquid chemical 
manures, owing to the acid condition which is so easily created. 

Manufactitred Manures. 

It is surprising how a gardener will take the greatest possible 
care in selecting his soils and varieties of plants, and yet choose 
his fertiliser in a thoughtless way. Tell him his soil is wrong, 
and he will believe it ; but tell him that he is using the wrong 
fertiliser, and he will tell you he has been using it for years. 
Too often a lOudly-declaimed analysis is considered enough, and/ 
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no investigations are naade as to the parts which compose the 
fertiliser, organic forms, or otherwise. To be good it "must do 
more than appear good on paper; it must prove good after a 
season's test; and no fertiliser is any good if not pure. 

There was a time when I believed in purely organic manure, 
but practical experience has destroyed my faith, for Nature 
may be helped by forming fertilisers just as much as by using 
them. Now 'I strongly believe in a combination of both, so that 
a perfect diet is produced. I also favour feeding by means of 
top-dressing. The inorganic element is immediately available, 
while the organic matter becomes gradually available, so that 
the plant is never forced or overfed, but slowly and evenly 
supported and built up. 

A good, evenly-balanced Carnation fertiliser, built up on the 
lines I suggest, should not only be quickly resolved to its 
elements, but should impart a mellowness and balance to the soil. 

For when all is said and done, by far the most important 
factor in a Carnation fertiliser is that it shall build up all parts 
of the plant, roots, leaves, stem, flowers, colour, in a slow, 
gradual, natural way. Anything short of this is fatal to a 
Carnation. 



CHAPTER XII. 



INSECT PESTS. 

INSECT pests are among those things which no one wishes 
to keep. They call for instant action; procrastination is 
fatal. The old maxims, "Prevention is better than cure," 
and "A stitch in time saves nine," apply more strongly 
to garden pests than anytliing else, for in the case of green-fly or 
red-spider it may save, not nine, but nine millions. These 
maxims are, in fact, our only hope against wire-worm, eel-worm, 
or maggot. If these are not killed before they attack the plant, 
the odds are on the pests. At the present time, however, 
we know how to combat all Carnation pests, and the dread of 
them is rapidly becoming less. 

I would remind the reader that with each thought of the Car- 
nation, he must not couple reflections of pests and diseases. 
Under correct treatment, Carnations live a healthy life. But 
the watchful cultivator who detects the presence of the enemy 
at an early stage — ^when eradication is quick and easy — saves 
time and money. The knowledge of Carnation pests and 
diseases — ^when one knows precisely what to do, and how to do 
it — ^brings risk down to a minimum. 

Red-Spider (Tetranychus telfirius). 

This is a small, pernicious, red mite, which attacks the old or 
fully-developed leaves. It increases very rapidly, and quickly 
spoils a plant by causing the leaves to turn a dull, rusty colour, 
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and aftenvards to die. This mite lays its eggs principally to- 
wards the end of the summer, so that activity is best used before 
that period. It flourishes in a dry, hot atmosphere, and is 
fostered by highly-heated pipes, or a dry heat. 

I believe that this common pest is, without exaggeration, the 
most difficult of all effectively to fight and conquer, and why so 
many growers of experience shudder at^ rust and pass over red- 
spider without heed has always been a mystery to me. 

Stigmonose, and several other diseases, are nothing more nor 
less than the after-effect of this pernicious little insect, which is 
capable of doing more harm than it is generally credited with. 
The long, dry, sunny periods, which ripen the wood of the 
young stock, cause the older leaves to curl, thus forming an 
ideal home for it, of which it is only too quick to take advantage. 

The autumn is undoubtedly the best time of the year to fight 
it, because the growth is free, and is iri a sufficiently hard con- 
dition to allow of remedies being used with a minimum amount 
of ill-effect upon the plant. If the plants are out of doors, the 
summer dews will have a very telling effect upon this pest, 
particularly so if backed up by heavy sprays during the day. 

In my experience I have not found any vaporiser or fumigant 
that is able to exterminate red-spider, and nearly all the effective 
remedies are used in a liquid form To charge the atmosphere 
with moisture in a greenhouse will not destroy red-spider, and 
does but little to check it. A well-directed force of water must 
strike and dislodge the insects. No matter what liquid agencv 
is used, the force with which it strikes the insect plays an im- 
portant part, if, indeed, it is not the whole crux of the matter. 
Many of the best American Carnation growers declare that clear 
water is the best remedy, and our friends across the Atlantic 
have cause to know more about red-spider than we do. 

There are several remedies, each of which has claims to be 
effective. One of the simplest is to dissolve one ounce of 

K* 
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common salt in a gallon of water. This should be sprayed in 
the early morning with a very fine spray, reaching every part 
of the plant, particularly the underside of the leaves, and a few 
hours after it should be washed off with the hose or syringe. 
This is not done with the idea of washing off the salt, because 
that would do no damage if it remained, but it is to wash off 
the red-spider, many being then in, a half -dead state. 

Boil a half-pound cake of ivory soap in a gallon of water until 
dissolved. When applying this liquid, dilute with clear water in 
the proportion of one in ten. This should be applied early in 
the morning, and washed off later, in the same way as recom- 
mended for salt water, but do not spray it on with quite so much 
pressure, the object being to coat the entire plant over with 
the soap solution in, the first place. 

Sulphur fumes are an effective agent against red-spider, but if 
used to any great extent they injure the plants. These are 
generally .administered by painting the alternate lengths of the 
flow-pipes with a mixture of three pounds of lime to one pound 
of sulphur, made liquid with water, when running artificial heat. 
See that a little air is left upon the house at first, or it will 
affect the colour of the blooms. Renew the sulphur each fort- 
night. 

Add one tablespoonful of ammonia to eight quarts of water. 
Spray the plants thoroughly, particularly the underside of tlie 
leaves, with as fine a spray as possible. This should not be 
done more than once each week, and only after the sun has set, 
or upon dull days, otherwise the leaves will be scorched. 

Thrip (Heliothrips tabaci). 

This is a very small, winged insect, which lays its eggs prin- 
cipally inside the calyx of the Carnation when the bud is quite 
small. It causes great havoc during a hot, dry spell in the 
summer, and must not be played with. Different from red-spider, 
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which confines its attack to the epidermis of the foliage, thrip 
attacks the young growth, getting into the very heart of it, often 
effecting the damage before it is discovered. Being a sucking 
insect, it feeds by piercing the tissue and sucking tha contents 
of the cells. Like aphides, it cripples the growth or disfigures 
the flower while yet in the bud form, leaving white blotches on 
coloured flowers, and a grey appearance on the leaves. 

The thrip is more or less sensitive to bright sunlight, and 
generally seeks shady positions during the day. Like red-spider, 
it enjoys a high temperature. It does a greater amount of injury 
to Carnations in the autumn, and some varieties are more subject 
to it than others. 

We have noticed that very early in the morning, before the 
sun has risen, the insects are to be seen upon the outside of the 
buds. 

Once fumigating or syringing a batch of plants affected will 
not get rid of this pest, because, as we have seen, many of the 
insects cannot be reached owing to their being hidden in the 
folds of the leaves and in the buds. Further, owing to their 
great activity, they quickly reach a place of safety in the axils 
of the leaves or in the soil. The eggs are proof against our 
efforts, and the insects are propagated so rapidly that per- 
sistency in fumigating or vaporising with almost any of the adver- 
tised exterminators is the only remedy, while weekly spraying 
with insecticides should be done, particularly so with plants out 
of doors. Nicotine extract is sudden death to all it can reach. 

Salt water, as recommended for red-spider, is good. A most 
effective method for plants under glass is to fumigate with 
cayenne pepper. Heat some small pieces of iron, place them 
about twenty feet apart in the paths of the house, then put a 
spoonful of pepper upon each piece. Of course, the venti- 
lators should be closed, and the operator will have no personal 
desire to remain in the house. To be effective this practice 
should be carried out twice during a week. 
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Sulphur* and lime upon the pipes, as advised for red-spider, 
has a very telling effect upon this tiresome insect. 

An excellent insecticide will be found in a mixture of Paris 
green and sugar in solution. Use in a spray one ounce of Paris 
green and two ounces of castor sugar, to six gallons of water. 
This can be sprayed on the plants during the evening, or on dull 
days, and should be syringed off after twelve hours. It is quite 
safe to treat the plants with it twice in a week. 

Green-Flv* (Aphis). 

This is one of our common, everyday enemies, about which 
everyone knows, and rarely is the progressive man to any extent 
troubled by it. He knows how rapidly they increase and acts 
accordingly, preferring to exterminate the few rather than the 
many. 

In addition to the true males and females, there is a race of 
wingless, viviparous insects which are produced from eggs that 
are deposited in the autumn, and, after lying dormant through 
the winter, are hatched in the spring. These also produce 
their kind. 

i'ew, if any, of the many insecticides sold fail to prove a 
deadly weapon to fight and destroy green-fly, and almost any 
of the well-known home-made remedies are equally good. There 
is one point of vital importance which, I think, too many of us 
overlook, and that is that it is quite easy for the remedy to be 
almost as bad, and injurious as the evil. We may use an 
insecticide which truly kills the insects, but which also coats the 
entire plant with a deposit which stops up the pores of the 
leaves, as is the case with soft soap. This must be injurious to 
Ihe health of the plant. Of course, it can be washed off, but 
this takes longer than is generally calculated, particularly so on 
the under-parts of the leaves. For this reason I would reporn- 
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mend nicotine. If the plants are under cover they will naturally 
be fumigated or vaporised. 

For plants under glass, fumigate with tobacco, or, better still, 
vaporise with some nicotine extract, taking care to follow the 
directions given. Bear in mind that tobacco fumes will spoil the 
half-opened and fully-opened flowers, hence thoroughly cleanse 
the plants when they are first housed. This applies to all pests 
and diseases. 

The conditions favourable to satisfactory fumigation are: 
Firstly, a temperature rather lower than the normal in the house, 
and especially on a day when the glass is colder than the house 
temperature, as this has a splendid repellent effect on the fumes, 
crowding them downwards towards the plants ; secondly, the soil 
in the pots should be moderately dry, and the act of fumigating 
should be performed when evaporation is at a minimum, so that 
there \\ill be no tendency to floating. These conditions are, of 
course, best obt-ained just as day breaks. The fumes do not 
require to be kept in the house longer than twenty minutes, as 
by that time, if the fumigant is of the correct quantity and 
strength, the work should be complete, and any longer retention 
causes a stale smell in the house. As soon after fumigation as 
possible, if the day is favourable, the foliage should be 
thoroughly syringed. This will wash off insects not yet dead, 
and freshen up the house. These instructions do not apply 
where the agent used is cyanide of potassium, which requires 
special methods for its use. 

When plants are out in the open, an easily made remedy is to 
boil one pound of quassia chips and one pound of soft soap for 
three or four hours in three gallons of soft water. Strain the 
liquid, add another three gallons of soft water, and apply warm 
with a syringe. Tobacco dust, or indeed any of the advertise(^ 
remedies, will kill aphis. 
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Cuckoo Spit (Philsenus spumarius). 

This yellowish- brown insect sucks the sap from the plants, and 
exudes a frothy liquid from its body, which covers it and forms a 
shelter from the sun. It is wonderfully agile, and can jump many 
feet, quickly making itself scarce when disturbed. 

The common theory as to its increase is that the female lays 
its eggs in the autumn on the shoots or leaves. These hatch 
out the following spring. But this belief is hardly practical, 
because we find them in the early spring on young Carnation 
seedlings, a vestige of which did not exist in' the autunm. 

Undoubtedly, it belongs to the aphis family, and the same 
remedies in the form of sprays are the most destructive agencies. 

Black-Fly. 

Black-fly on Carnations is rather uncommon. The means 
employed to destroy green-fly will be found effective if used a 
little stronger, and the same remark applies to white-fly. 

Grubs and Butterflies. 

Grubs, representing intermediate forms of insect life, mostly 
as caterpillars or maggots, constitute one of the most pernicious 
and destructive pests to which the Carnation is subject. The 
butterfly and the moth are perhaps the most unappreciative 
insects, for in their flying form they content themselves with the 
light and irmocuous fare provided by floral nectaries, and yet 
they deposit upon the stems and leaves of suitable plants 
immense numbers of eggs, which develop into a devastating 
brood of grubs. Hence, almost every moth and butterfly should 
be a sworn enemy of the Carnation grower, particularly in the 
greenhouse, since a caterpillar rarely rests from feeding from 
the time it is hatched out until it enwraps itself in a cocoon in 
somp secluded comer as a prelude to the butterfly stage. 
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It is possible to trap grubs by using the poisoned bait recom- 
mended for cut-worms. In very bad cases, the carbon bisul- 
phide remedy, as advised for eel-worms, could be used. 

The most commonly used means for the destruction of grubs 
in the soil is air-slaked lime. Sprinkle it on the soil and water 
it in. Use enough to cover the soil, but not too heavily. 

Caterpillars. 

These vary much in their habits. Some feed by day, others 
by night, hiding themselves in the soil, and sallying forth under 
cover of darkness. The day feeders are easily discovered, since 
their droppings betray their presence; whilst the night feeders 
are as a rule to be found buried under the surface of the soil, at 
the base of the plant they have attempted to destroy. A search 
with a light in the evening is perhaps the best way to discover 
and destroy them. 

Such kinds as the " woolly bear" are wide rangers, and travel 
rapidly from plant to plant, leaving only partial wrecks behind 
them, but by giving the neighbouring plants a sharp shake, the 
pests are dislodged, and can be easily destroyed. 

If a grower is bothered with a bad attack of caterpillars, the 
following is a good emulsion. It must, however, be used with 
caution : — Hard soap, a quarter of a pound ; boiling water, half 
a gallon; kerosene, one gallon. Agitate this well, and dilute 
to fifteen parts with cold water. It can be kept indefinitely. 

Daddy LoNGLEGS. 

This insect is more correctly known as the crane-fly (Tipula 
oleracea). When in the grub or maggot form it is known as the 
leather-jacket grub. It is even more insidious and destructive 
than the caterpillar, because it attacks the very heart of plant 
life by devouring the roots. Unfortunately, most of this tribe 
are immune frorn all but such toxic remedies as would be fat^l to 
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plant life also. The same destructive agencies advised for wire- 
worms should be used. 

Maggot. 

Maggot is the larva of a small black-fly, similar to the house- 
fly (Hylemyia nigrescens), the female of which lays its eggs 
upon the foliage of the Carnation in the early spring, selecting 
young plants for preference. The eggs are deposited at the 
base of the leaves. When hatched, the maggots feed upon the 
epidermis of the leaves, an'l gradually work their way to a main 
growth, and finally into the stem itself. 

The maggot is readily detected when feeding upon the leaves 
by the whitish track it leaves upon the surface. Then, and 
only then, is the time to destroy it. Picking them off by hand 
is the only reliable means. The little brown pupse, the chrysalis 
form of the maggot, when found, should be destroyed imme- 
diately. Another fly (Phyloma) conducts its habits of life in a 
similar manner, but with rarely the same dire results. 

Salt and water, quassia chips, or any reliable insecticide, as 
recommended for green-fly, will hold this bane of Carnation life 
in check, by keeping the flies away from the plants in April 
and May. 

Cut-WorMS. 

These black and variegated little insects occasionally attack 
young Carnations during the summer, and injure them by cutting 
or gnawing off the foliage, but they do the most damage in the 
autumn, by boring into the flower buds just before the bloom 
opens. 

The surest remedy is the primitive one of hunting for them 
with a light at night. They are not usually so numerous as one 
would think by the amount of damage they do. They are 
voracious feeders, and one of them will destroy much stock in a, 
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short time. If a freshly-eaten bloom or shoot is found, the cut- 
worm will probably be buried somewhere near, just below the 
surface of the soil. 

A mixture of one part Paris green to one hundred parts of 
bran, moistened with treacle, and placed on pieces of slate be- 
tween the Carnation plants, will often tempt these insects to a 
sudden death, but as this mixture is deadly poison, it should 
not be left lying about during the day. 

When they are buried in the soil they can be suffocated by 
using carbon bisulphide, boring holes three to four inches deep, 
eighteen inches apart, for plants growing out on benches, and 
one hole in a pot for those growing in pots. Into each hole 
pour a teaspoonful, immediately afterwards covering the holes to 
keep the fumes in. This is a sure remedy, but is also a dan- 
gerous one for the plants. 

We have now soil fumigants sold under registered names, 
and any soil subject to these pests is best treated by one of 
these previous to carbon bisulphide being used. 

Eelworm (Tylenchus devastatrix). 

This is a much-dreaded pest, chiefly in the case of plants 
growing in pots. It is an almost invisible nematoid worm, with 
a more or less translucent body, and exists solely upon the tissues 
of the plants, causing a swelling and splitting of the stem. In- 
\ariably the plant dots not die right out, but lingers on for a 
considerable time, while some even recover and flourish. As the 
name denotes, the little creature has the appearance of a minia- 
ture eel. It attacks the plant through the medium of the soil. 
This is one of the Carnation's old and sworn enemies, and one 
for which, like a cold, everyone appears to have a remedy. 

It has been proved that for destroying eelworms lime is prac- 
tically useless; in fact, eelworms will live for several days in a 
saturated solution of lime-water. Formalin, also, has been proved 
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of little value as a destructive agency, while it is fatal to grow- 
ing plants. Its use has been advocated as a soil fumigant, but 
this we can now procure under various registered names, and 
these articles should be procured and used according to 
directions.; 

Remedies there are none, as once the eelworm has taken 
hold of the plant it is protected by the outer bark. 

For sterUisation it is necessary that the soil should be heated 
to at least i8o degrees, and a higher temperature is better still. 
Freezing during the winter will also purge the soil of this pest. 

After an attack of eelworms, the stages and everything else in 
which it is possible for them to lurk should be cleansed and 
lime -washed, if possible. The old soil should be removed from 
the neighbourhood of the greenhouse, and spread thinly out for 
freezing, or have some soil fumigant mixed with it. 

WiREWORM. 

Wireworm is the grub of three species of beetles: — Agriotes 
Uneatus, A. obscunis, and A. sputator. It is among the most 
deadly enemies of Carnations, and is too well known to call for 
any description. The parent beetle lays its eggs near the roots 
of grasses or plants. From these grubs are hatched, with shiny, 
yellow-coloured bodies. This grub is the wireworm, which will 
live in the soil from three to five years. There it propagates, 
and eventually appears as a beetle. 

If the potting soil is infested, it will pay to sterilise it, and 
add some soil fumigant before use. Out in the open, repeated 
exposure of the ground by digging, and not permitting vegetation 
to grow on it for a period, is a measure that should be care- 
fully carried out where the ground is known to be infested. On 
tilling land, a dressing of rape dust, seven and a half cwts. per 
acre, will attract the pest to feed upon it. When near the sui-- 
face feeding, the ground should be dressed with mustard dress 
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at the rate of half a hundredweight per acre. Soot and gaslime 
are also distasteful to the insects. The Board of Agriculture 
suggests pouring a quarter of an ounce of bisulphide of carbon 
into a small hole made in the ground, at once covering it over 
with a piece of tile, with earth on the top. Care must be taken 
not to let the bisulphide touch the roots of any of the plants ; 
it is poisonous, and also highly inflammable. A spoonful of 
bisulphide is sufficient to destroy the wireworms within a square 
yard. 

We have great faith in autumn and winter cultivation of land 
for destroying wireworms and other pests of the ground. It is 
important that this cultivation be done just before the frost sets 
in, so that the grubs and worms that are turned up towards the 
surface and exposed to the cooler temperature will not be able 
to get down into the soil again, and thus' escape destruction by 
frost. This cultivation cannot be continued too late in winter, or 
be done too often. 

Traps for this pest are made by burying pieces of cut Carrot, 
attached to sticks, near the plants. These should be examined 
daily, when the wireworm, preferring Carrot to Carnation, will 
be caught in the act of feeding. 

When a plant droops, the soil should be carefully cleared 
away from around it, when the wirewoim will be found partially 
or wholly embedded in the stem. 

Earth Worms. 

These do not feed upon the roots of a Carnation, like grub 
v.orms, but they completely change the texture of the soil, 
making it into a heavy, sticky mass, which is unfit for the plant 
to grow in. The old practice to rid soil of earth worms whilst 
growing plants is to allow it to become dry, and then water with 
strong lime-water. This will cause tha worms to come to the 
surface, when they can be captured. 
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WOODLICE. 

Woodlice are more or less the enemies of Carnations. They 
are naturally scavengers, but prefer Carnation leaves. The 
houses should be kept as free as possible from decayiiig wood 
and other debris, as this is an ideal lurking place for them. 

The following is a good method of destroying them: — Add 
sufiicient Paris green to white granulated sugar to turn it a 
light green colour, and mix with fresh bran. Place this in small 
quantities in their runs and other likely places. Do not expect 
to get rid of them all by one dose, but repeat it several times, 
a week apart. 

They can be trapped with pieces of Potato or Turnips, 
scooped out, and shaken into hot water each morning. 

Ants. 

These energetic little insects are at times troublesome by 
carrying the larva and eggs of insects from one plant to another, 
also by burrowing into the pots. The best means of destruc- 
tion are Paris green and sugar, or arsenic and sugar. 

Earwigs (Forficula auricularia). 

This insect is familiar to all, particularly by the first name, 
and there are few seasons when it does not abound. Carnations 
are one of its chief delicacies, particulajly the flowers. The 
horticultural chemist has not discovered an effective preventive 
or remedy, so we still have to cUng to the method of our fathers, 
viz., a small inverted pot, half filled with dry moss, crumpled 
paper, or hay, placed on a stick; or lengths of rods, reeds, 
or stems of sunflowers, cut into lengths of nine inches.; shaking 
the earwigs into a vessel of hot water or parafiin oil and water. 
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Recipe for Soil Fumigant and Fertilised. 

For the complete destruction of slugs, wireworms, leather- 
jackets, woodlice, snails, ants, grubs, millipedes, eelworms, 
and all kinds of soil pests, take of vapo-napthol i lb. and 
slaked lime, 14 lb., and mix thoroughly. Vapo-napthol is a 
cheap commercial variety of napthaline in a fine, scaly form, 
which vaporises more slowly, and therefore more, effectively, 
than the powder or purer qualities. For gardens, use i lb. to ten 
square yards. For heavy land use 300 to 350 lb. per acre, and 
about 100 lb. less for light soils. For potting soil use about '\ lb. 
to each barrow load. In gardens it should be thoroughly in- 
corporated with the soil to the depth of from six to nine inches, 
also scattered around the plants on the surface if £ilready 
planted, and lightly forked in. The surface dressing may be 
repeated, as fresh arrivals of slugs, etc., appear. Immediately 
it enters the soil it evolves poisonous gases which permeate 
the whole ground, proving fatal to aU soil pests, but perfectly 
harmless to plants and animals. It is much cleaner in use, more 
effective, and quite supersedes gas-lime. Vapo-napthol is easily 
procurable through any chemist. 



CHAPTER XIII. 



DISEASES. 

NEARLY all diseases arise from propagating weak, im- 
proper cuttings. Disease is increased by propagating 
cuttings from a tainted stock, rooted or grown in too 
great a heat, and thus weakened. Insufficient air is 
another cause. The use of improper and unsuitable manures, 
and the hundred and one other things which go to make up bad 
cultivation, are also causes of disease. The constitution of 
varieties is undermined and destroyed by these practices, and 
they become the easy prey of disease, and pass out of cultiva- 
tion; or, as I have tried to make plain in earlier chapters, 
many varieties are raised which have the germs of disease here- 
ditary within them. But so long as the buyer is in search of 
things cheap, rMher than things good, nothing very choice 
can be expected, because their defects are the cause of their 
cheapness. 

It has been the wont of inexperienced people in times past 
to associate Carnations with disease. If an attempt to grow 
the Divine Flower failed, it was because of some disease, and 
was not, by any means, the fault of the grower. But now that 
the flower's simple requirements are becoming more generally 
known, we hear less of disease. Even rust, which used to un- 
nerve quite experienced gardeners, has now lost its dread, not 
that the danger of it is less, but simply that we understand :t 
more, and know how to cope with it in the right way. 

in 
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Rust (Uromyces caryophyllinus). 

This disease first became known in 1892, and it so frightened 
some growers at that time that they ceased to grow Carnations. 
It is, perhaps, the most common of all Carnation diseases, and 
yet the least to be feared. There are few stocks free from it, 
and few varieties proof against it ; yet both the cultivation and 
the variety must be distinctly bad for the plants to suffer serious 
harm from its attacks. The red varieties appear to be the most 
susceptible, and, as a rule, varieties which have the rich, bluey 
glaucous foliage resist it best. Invariably those with the light 
green leaves are more open to the attacks of this and all other 
fungus diseases. 

This disease is so characteristic that there is no mistaking it. - 
The first indication in the plant is a slight swelling, either on 
the stem or the leaf. As the fungus matures, these spores, 
which cause the swelling, become brownish in colour. Eventu- 
ally the swelling ruptures the epidermis and exposes the mass of 
spores, which have the appearance of snuff. This is the fungus 
in its perfected form. 

A peculiarity about this disease is that it reproduces itself 
from two classes of spores. The first, called ''uredo spores," 
will only germinate in a moist atmosphere as soon as they are 
liberated, but quickly lose their vitality in a fresh, dry one. 
These spores are easily scattered about by wind or draughts. 
It will be seen that this disease rapidly spreads under favour- 
able conditions, viz. : a close, damp atmosphere, which should 
seldom exist in a Carnation house. A short time after the 
development of the first spores a second kind is produced, 
termed the "telento" spores. These second spores will not 
germinate immediately after development, but must first pass 
through a stage of rest, serving the purpose of tiding the para- 
site over any unfavourable period, during which the. spores 
might fail to vegetate. This can be easily proved by anyone 
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who will take a few plants affected by this disease, and place 
them with some clean plants, promote favourable conditions, 
and watch the developments. 

Rust is a disease about which much has been written, and 
elaborate remedies and preventives recommended. In the 
biggest commercial establishments little heed is now given to any 
cure for rust, many believing that the remedy is worse than the 
disease. This, of course, is wrong. Yet rust is disappearing, 
and troubles us little, not because we have killed it or its 
spores, but because we better understand the conditions least 
favourable to its existence, viz. : air between plants, good light, 
airy houses, a dry, normal atmosphere, even temperature, 
absence of moisture on the leaves, earlier housing, and stronger, 
healthier varieties. The last point is, perhaps, the most im- 
portant one of all. We want varieties with good, healthy con- 
stitutions, which, to ai certain extent, can resist disease, not 
those which in a bad season are rendered almost useless. 

The remedies for rust are numerous, and it does not pay to 
test them all ; nor, indeed, is it advisable to do too much ex- 
perimenting with them. I believe one of the best remedies for 
a small grower it to isolate the affected plants, and allow the 
disease to exhaust itself. Almost all fungoid diseases spread, 
as it were, in cycles. These, under correct cultivation, work 
themselves out, and leave the plant, beyond the outward 
disfigurement, little the worse for the attack. It is very evident 
that when we spray a plant we can only reach the fruiting 
spores, so that while we reach the spores by the different sprays 
recommended, the fungus itself retains its vitality within the 
plant, and continues to give off the fruiting spores until it is 
exhausted. I have never seen a healthy Carnation plant killed 
when attacked by rust, although I have frequently seen the 
strongest and most vigorous plants affected by the disease to 
such an extent thgit for a time the growth was stopped. 
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Nevertheless, after the disease had fruited for a certain period, 
the plants seemed to recover from the attack, and grew as 
vigorously as before. 

There is no actual cure for rust upon Carnations without also 
killing the plant. Once the plant is attacked, the disfigure- 
ment remains until the leaf is removed. The best course is to 
promote conditions unfavourable to the disease, and so stop 
its propagation, then the plant can grpw free from it. 

As a prevention the following conditions should be observed : 
The foliage should be free from moisture or condensation during 
the night and on dull days. A free circulation of air should be 
about the plants at all times. They should be kept in a 
vigorous, growing condition. Maintain a pure atmosphere, as 
cool and dry as is compatible with healthy growth. Water with 
great care, keeping the plants moderately dry at the root. A 
close, damp atmosphere, with an abnormally high temperature 
(which would be over fifty degrees at night and over sixty 
during the day), only favours the development of all fungus 
diseases, and is an unnatural one for the plants. 

Cut off all affected leaves as soon as the parasite is dis- 
covered, before the spores rupture the epidermis. Leaves so 
removed should be immediately burnt. 

Dust the plants with a mixture of equal parts of air-slacked 
lime and sulphur, which should be renewed each week. Upon 
a very bright day it is possible to syringe this off, but Ln the 
case of dull weather allow it to remain. It will do no harm. 
This is the remedy I most strongly recommend for all fungoid 
diseases upon Carnations. Its action is to stop the spread of 
the disease which, under correct conditions, must eventually 
disappear. 

Another influence for good is to paint the hot-water pipes 
with a mixture of lime and sulphur, as advised for red spider. 

A liquid remedy is half a pound of sulphate of copper in 
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one quart of ammonia. When thoroughly dissolved dilute this 
with fifteen gallons of water, and spray on the plants. Of 
course it need not be diluted with the water all at one time. It 
will keep if air-tight in a bottle. Shake well, and use half a 
pint to one gallon of water. 

Six ounces of pulverised .ammonia carbonate and one ounce of 
copper carbonate, dissolved in ten gallons of water, has been 
found by several growers a cheap and effective remedy, par- 
ticularly if used in good time. It is best prepared as needed, 
and kept agitated while syringing with it. 

Another is Bordeaux mixture. Put six gallons of water in a 
tub or barrel, and hang in it four pounds of pulverised copper 
■sulphate in a burlap, or other coarse sack. Take water-slacked 
lime, adding water only as fast as it takes it up, and pour 
together. 'Before using, dilute to forty gallons. Enough lime 
should be added to neutralise the acid. If this is not done it 
might injure the foliage. To test this, get a pennyworth of 
ferro-cyanide of potassium from a chemist, and place it in a 
small bottle of waiter. Add a few drops of this to the Bordeaux 
mixture before it is diluted. If it turns brown the lime is 
deficient, and more should be added, adding until the ferro- 
cyanide has no effect. A slight excess of lime is desirable. 
When using this mixture it must be thoroughly agitated, so as 
to prevent the precipitation of the lime and copper sulphate. 
Syringe on at any time of day, when the sun will not act on the 
mixture, but it must be understood this mixture invariably marks 
the Carnation foliage. For the benefit of the amateur, I may 
say that Bordeaux mixture can be procured ready for use, and 
is generally recognised as one of the best remedies for all fun- 
goid diseases. 

Spot (Septoria dianthi). 

This is .readily recognised from the other .fungoid.. diseases, 
because the spots are circular or oblong in shape, with a 
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brownish centre, bordered by a dark band, purplish in colour. 
The whitish centre of the spot is dotted with minute black 
points, which are portions of the fruiting spores projecting 
through the epidermis. Sometimes the spots appear upon the 
stem of the plant. 

It spreads with great rapidity, and unless prompt action is 
taken the result will prove fatal. As a rule plants are attacked 
by it in the summer season; a sudden change in the weather, 
from heat to damp, cold spell, often causing it to break out, 
while damp, low-lying districts will be more often visited by 
it. It is undoubtedly one of our worst enemies, and there must 
be no hesitation as to the lines of action. Any variety apt 
to be affected is best housed before the heavy autumn dews set 
in. No matter at what season of the year its presence is dis- 
covered, the plants are more easily doctored under glass. Cut 
off all the affected leaves and burn them, then dust the plants 
with sulphur and lime in equal portions. I once saw a small 
batch of plants which were badly affected cured with two 
dustings of air-slacked lime. This destroys the spores of the 
fungus. 

The majority of this class of diseases have two sets of spores, 
one which germinates three days after being discharged, while 
the second set germinates ten days afterwards; from this it 
will be seen that two applications of any remedy is necessary. 
It seems uimecessary to mention that no spraying should be 
done while attempting to destroy this disease, the lime and 
sulphur being allowed to remain on the plants for several days. 

One of the main points is to keep the plants growing as 
vigorously as possible, and they will soon throw off the disease. 
If they are perfectly free from red spider it is best to dispense 
with the syringing entirely. 

It should be remembered that all fungoid diseases delight in 
a close, humid atmosphere, and so we must work in the oppo- 
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site direction. Give all the air and sunlight possible. The 
watering should be done with care, and at such a time as will 
admit of all excessive moisture evaporating before evening. 
Of course, sunny days should be selected for the bulk of the 
watering, and all that is possible should be done to induce 
the plants to produce a hard, robust growth. Such conditions 
will greatly check, if not entirely eradicate, almost any fungoid 
disease on Carnations. 

If fire heat is being used paint the pipes with a rather thick 
paint, made of sulphur and lime in equal portions, mixed with 
water. If alternate lengths of the two main flow pipes are so 
treated in a medium-sized house, it would be strong enough, 
as if the fumes get too strong it is- liable to bleach the colour 
out of the blooms. 

Dry-Rot. 

This disease causes the branches of the plant to wither up 
and die. It rarely visits us, and when it does we are helpless 
against it. Modern varieties undoubtedly are not nearly so sub- 
ject to this scourge as those of earlier date. The main reason 
for this is that they make a much stronger and firmer growth, 
also they are much more alive generally. A complete Carnation 
fertiliser is a powerful factor in warding off this disease. 

Fairy Ring Spot (Heterosporium echinulatum). 

England has the distinction of creating this insidious and 
destructive disease, the worst of all Carnation pests. It is 
totally different from Septoria Dianthii in that the vegetable 
threads growing within the leaf tissue exhaust the substance 
at certain points, so that there appears a nearly circular spot. 

The spores are brown in colour, and when produced in great 
numbers with the threads darken the spot. At this stage the 
spot possesses different shades of colour, according to the num- 
ber of spores produced. The growth of the fungus from the 
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centre of the spot is centrifugal, and the darker colour is apt 
to be arranged in concentric lines representing a miniature fairy 
ring, hence the name. 

The same conditions which favour rust and spot are also 
favourable to the fairy ring disease. The grower who is rarely 
troubled with those fungoid parasites is the one who understands 
his subjects, and hence prevents his misfortune. Keep the 
plants strong and healthy, only having a robust growing stock; 
and then when attacked (indeed, all stocks are attacked at times 
with these pests), they will withstand the onslaught. 

Precisely the same steps should be taken as advised for spot. 
The sulphur and lime mixture, as advised for rust, and also the 
Bordeaux mixture, have proved the best means of destroying, 
arresting, and preventing the spread of this disease, which in- 
creases more rapidly than its other close relatives, It absolutely 
cannot prosper in a cool, dry, fresh atmosphere. Houses 
situated at a high elevation are rarely, if ever, troubled with 
fairy ring. In Scotland, I understand, stocks keep free from 
its ravages, the dry, hard, and bracing air undoubtedly account- 
ing for this. 

Bacteriosis or Stigmonose (Bacterium dianthi). 

This disease is a real thing, and not to be taken so lightly 
as has been our wont in times past. In appearance it is simply 
yellow translucent spots on the leaves. These are destroyed 
cells, and are seen plainer when the leaf is held up to the light, 
or in the early spring of the year. 

We know that these spots on the leaves are caused in the 
first place by such sucking insects as thrip, red spider, aphides, 
etc., and we looked upon them as present memorials of a past 
evil. This is where we have been wrong, because in realitv 
it is a disease, caused, in the first place, by some sucking insect, 
which has the power of self-propagation, and which can only 
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be stamped out by following definite lines. It has been the 
undoing of many varieties' already, and unless steps are taken 
we shall see our present standard varieties failing a prey to its 
ravages. 

The theory of the disease is simply this. After the insect has 
withdrawn its proboscis from the young leaf, it leaves a poison 
in the leaf cells which, under favourable conditions, becomes a 
permanent disease. That these punctures are primarily the 
cause of this disease I have no doubt, and I think it quite possi- 
ble that this poison may grow and permeate the whole plant, 
and its offspring in the way of cuttings, regardless of fresh 
punctures, provided that the health of the plant has been 
weakened by indifferent cultivation or old age. I hold that the 
development or materialisation of the disease greatly depends 
upon the condition of the plant at the time, and the after 
treatment received. 

Naturally, varieties with a robust constitution, whose foliage 
is rich and deep in colour, and — ^what seems to me to be more 
important — ^plants grown in a light, airy house, are better able 
to reast the attack and throw off the poison deposited in their 
system. On the other hand, in the case of a plant which has 
been grown under unfavourable conditions, and is suffering from 
a weakened constitution, the poison is able to take up a posi- 
tion, and gradually permeate all its members ; and unless better 
culture is given to these plants and their offspring, they will 
become most unprofitable to their owner, producing only ' a 
yellow, spotty growth, poor bloom, and a very indifferent crop. 

To illustrate my meaning, and convey the new idea of stigmo- 
nose, I will cite the case of the variety Enchantress. Those 
who remember this Queen of Carnations when it was first dis- 
seminated, know that at no time of the year was its foliage 
marked, unless, of course, the plants had been neglected and 
allowed to become blighted. But I venture to say that now, 
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in the early spring, it is quite the exception to see a stock 
entirely free from this disease. The reason for this is, no 
doubt, owing to its rapid and succulent growth, which naturally 
makes it a prey to the ravages of this particular disease. 

It is quite a common theory, and one which I personally 
favoured, until quite recently, that these yellow spots on the 
leaves, which, as a rule, were more general and more con- 
spicuous in the early spring, were caused by the sun. Now I 
maintain that the sun does not cause the spots, but in its 
natural course builds up the chlorophyl on the leaves, and so 
causes the disease to become more conspicuous. 

The means by which we can exterminate this disease are 
many. First, endeavour to raise varieties better able to resist 
its attack, or rather, the attacks of its allies. Keep the 
plants as free as possible from all insect pests. Take the 
greatest possible care in the selection of cuttings, not only in 
the cutting itself, but the actual parent plant. Grow plants 
in as light a house as possible, with as much air as is conducive 
to a slow, hard growth. Give a moderate diet, and water with 
care and discrimination. Under such conditions, with unerring 
care, it will take three years to purge a variety from this disease, 
so that in the case of old varieties — considering the ever- 
increasing number of new and improved varieties — it is best to 
discard them. 

A change of stock has a marvellous effect, and fresh, maiden 
loam at each potting or planting is absolutely essential. We 
know that the system of rotational cropping to retain health and 
vigour is resorted to in agricultural crops, and it must be so in 
planting out Carnations. It is not logical to suppose that this 
flower is an exception to this general rule. Disease is less 
liable to attack plants full of vigour, and that the vigour is in- 
creased when the plants are grown in fresh soil is an agreed 
point. 
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Stem-Rot (Rhizoctonia). 

This disease, causes the stem of a plant to decay at the collar, 
on the surface of the soil, cutting ofif the food supply, and 
hence causing the entire plant to die. 

It is, perhaps, the most dreaded disease in America, and its 
presence is something to be feared. The American system of 
cultivation naturally lays the plants more open to the attack 
of stem-rot. Too often when a plant dies the cultivator con- 
soles himself that its death is caused by some insect, and so 
drops the matter. Instead, it may be the commencement of 
some fungoid disease which calls for great care and activity. 

Some growers of note say it is a hereditary disease, and to a 
certain degree this is probable. We can undoubtedly trace its 
origin in the majority of cases to too rich" a soil. One which 
has been stacked a long time with an abundance of manure 
provides conditions most favourable to its creation. A 
moderately fresh, sweet loam, which has not been stacked more 
than nine months, almost makes the plants proof against 
stem- rot. 

Curative and preventive means of fighting this disease are 
fresh air, and an absence of decaying matter in or near the 
houses. Dust the plants, and surface of the soil, with air- 
slacked lime or grape dust. This is better than syringing with 
any fungicide, because it has a drying tendency, whereas liquids 
supply one of the chief elements which the fungus requires. 
To stir the soil, and allow air and sun to act upon it, is a most 
excellent practice. In the case of plants grown on the American 
system it is also most essential to substitute new soil at all times 
when replacing a plant. 

Have strong, healthy plants, and none other; as a variety 
becomes old so does the constitution become weakened. A 
little lime ^n the soil — in the form of old mortar rubble or chalk 
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— ^has a beneficial effect. One of the most noteworthy features 
of this disease is that it always disappears in a cold, dry 
atmosphere. 

Deep potting or planting, in any stage of the life of the 
plant, will often cause stem-rot. In the case of cuttings being 
rooted, if there is a fear of any of this fungus lurking in the 
sand, spray it with a weak solution of sulphate of copper. 
Plants or cuttings which have become hard through a check for 
want of potting or proper attention, invariably fall a prey to 
this bane of Carnation life. 

Bud-Rot (attributed to Sporotrichum anthrophilum). 

This disease causes the affected buds to produce deformed 
flowers, or the buds decay when only partially opened. Gener- 
ally, however, the buds entirely fail to develop, and if examined 
the petals and other parts of the flower will be found com- 
pletely decayed. Sometimes the bud is attacked when quite 
small, and it is then killed, and turns bro^vn. The stamens are 
affected first, and afterwards the lower portions of the petals. 

It is said that the Sporotrichum produces two kinds of spores 
— one globular and aQ a:^£ptate, the other elongated and gener- 
ally once-septate. A mite is constantly associated with this 
disease, and some writers believe it to be the cause. Person- 
ally, I believe it to be purely the effect, because it has been 
found possible to inoculate young buds with the spores, but with 
no certainty by the mite. 

It never occurs where the plants are well grown. The 
primary cause of it is over-watering, which keeps the soil 
saturated, and supplies too much moisture in the air by evapora- 
tion, promoting conditions favourable to all fungoid diseases. 

Stagnant, impure air, through lack of ventilation or bad sur- 
roundings, also a weak light, will cause bud-rot. 

Plants which have been left out of doors late in the season, 
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or have been allowed to flower in the open border as summer- 
flowering plants, if lifted and potted and brought into the 
greenhouse, will invariably develop the disease. 

The fungus which causes bud-rot does not seriously affect 
the plant itself, because it is purely confined to the buds, 
except that the conditions which create and which are favour- 
able to the~^disease are most harmful to the general health of the 
plant. 

As a remedy, pick off all affected buds as soon as they 
appea'r, and destroy them by burning. The plants should be 
gone over every day until the disease is exterminated. 

Keep the moisture down to the minimum necessary to the 
healthy growth of the plants, and promote a fresh, airy atmos- 
phere. Keep the houses and their surroundings generally 
sweet and clean. 

Cuttings Damping Off. 

This can hardly be classified as a disease, but it is looked 
upon as such where it is known as bench-rot. 

The damping-off of cuttings is well known to all those who 
have had experience in propagating soft-wooded plants. The 
fungus travels along the surface of the soil or sand, causing the 
cuttings to damp off. It spreads very rapidly, and will destroy 
dozens of cuttings in a single night, whether rooted or other- 
wise. It is invariably created in the first place by decaying 
matter. 

Scrupulous cleanliness, and fresh, clean sand for every batch 
of cuttings, are the best, preventives. Remove any cutting as 
soon as it shows, signs of not rooting. 

Defer spraying the cuttings in dull weather. Avoid too heavy 
shading, but do not allow the cuttings to flag owing to a 
drought or excessive light. Beware of too close and humid an 
atmosphere. 
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Fig. 47. 

Fairy Eing Spot (^Heterosporium echinulatum). 



Fig. 49. 

Curling of tlie leaf tips. 
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Very dry sand will check the progress of the fungus if 
sprinkled on it. The best plan to stop the spread of this bane 
of the propagating ca'se is to remove the cuttings, thoroughly 
clean out the cases, and refill with fresh sand. 

Split Calyx. 

This is, of course, not a disease, but so many amateurs 
imagine that it is, and seek to know the why and the wherefore 
of it, that for want of a better position in the book we deal 
with it here. With certain varieties splitting is general, and 
cannot be avoided — such varieties should not have been put in 
commerce — but we are dealing with standard non-splitting varie- 
ties, which split owing to unsuitable conditions. The general 
reasons given for Carnations splitting their calyxes are irregular 
temperatures, or, rather, extremes or sudden changes, over- 
feeding, extremes in moisture, and irregular or bad light. A 
steady, regular growth will prevent varieties from splitting. It 
will be at once evident that an unsuitable fertiliser, especially 
one in which an excess of nitrogen is found, is one of the prin- 
cipal causes of this defect. 

Curling of Leaf Tips. 
(As seen in Fig. 49.) 
This is not a disease, but is caused by a check. Often an 
uneven development of the plant arises, through late housing, 
irregular temperature, a long, dull spell, or perhaps the plant 
has been allowed to become starved 'and then fed, etc. Some 
varieties are much more subject to it than others. It is best 
to assist the leaves to unfold if possible, and give normal, treat- 
ment- 
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MALMAISON CARNATIONS. 

THE Malmaison Carnation is indeed the flower of fashion, 
one which is never out of place or season, and whose 
massive beauty and enchanting colours lend refinement and 
dignity to its surroundings. 

During recent years, since the advent of the Perpetual 
Carnation, we have been repeatedly told, and with some truth, 
that the death knell of the Malmaison has been sounded, and 
all that remained for us who admire the plant was to prepare 
for a decently-respectable funeral. This, however, has not 
entirely taken place, and while I admit that the Perpetual 
is the greatest of all Carnations, yet the Malmaison — and more 
particularly the new Perpetual-flowering Malmaison class — 
will always hold its position amongst people of taste. All 
classes of Carnations can be beautiful, and should be admired 
for their respective charms, and the success of one should not 
be measured by the shortcomings of the other. 

Origin. 

It is generally accepted that the original plant of this type 
bore flowers which closely resembled the Souvenir de la Malmai- 
son Rose in colour, and thus derived the name. Some writers 
who would add romance to the origin of this flower say that 
it was a great favourite with the Empress Josephine at 
Malmaison. 

168 
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A Frenchman, M. Laine, is supposed to have raised the first 
Malmaison from seed in 1857, this being the old Blush Souvenir 
de la Malmaison, but of what varieties the seed was the 
progeny, or when or where it was sown is, as yet, however, 
unknown. History tells us it was from the Remontant strain. 
The Old iBlush is supposed to have thrown off three sports 
about the year 1875, '^i^- • Lady Middleton, Souvenir de la 
Malmaison, crimson, and Souvenir de la Malmaison Princess 
of Wales, the latter being the only one out of the three worthy 
of cultivation, and it is undoubtedly the cream of the section. 

'Regarding a correct definition of a true 'Malmaison there is 
some diversity of opinion, yet it is generally accepted that a 
typical flower is one which reproduces itself from the centre. 
Many so-called Malmaisons do not, and it is questionable 
whether they should be included in the section or not. On the 
other hand, in a batch of seedling Carnations, we may obtain 
many plants and flowers resembling a Malmaison, and yet have 
but a poor, weak habit of growth, coupled with a weak stem, 
and these certainly are debarred from bearing the name — as, 
indeed, should they be excluded from all other sections. It is 
most essential that the habit should be very stiff and strong, 
and the foliage broad, also that the flowers should be large 
and massive in appearance. 

Although the Malmaison originated in France, it remained 
for England to perfect its cultivation, and develop the flower. 
In fact, to-day in France the Malmaison is but little cultivated. 
This niay be because the Continental Perpetual Carnation 
more closely resembles it in build of flower, or that the climate 
and conditions of soil in England, the land of its adoption, 
are more suited to its requirements. 

The main points in its cultivation are undoubtedly the follow- 
ing: — Good, clean, healthy stock to start with. Layers potted 
up in time, so as to receive their second potting and become 
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well established before the winter months. During the dull 
season allow the plants to rest; cool, dry, airy conditions are 
the most favourable to the plant during this period, and un- 
doubtedly it is in the winter treatment wherein lies the secret 
of 'Malmaison culture. Excellent results are obtained from 
plants wintered in frames, with just sufficient heat to dry the 
air. This, with little water and much ventilating, gives the 
necessary conditions. But what a contrast to the spring season, 
when the Malmaison rushes away into a vigorous, robust growth, 
and calls for much food and water. Then the air should also 
be charged with a certain amount of moisture. The Malmaison 
must be shaded from the strongest sun during the late spring 
and early summer, or the blooms will suffer in size and colour. 
But let this be the golden rule in Malmaison growing — ^never 
have all the ventilators completely closed. 

It will be seen from these few remarks how many more of 
our gardeners than those who do, could grow Malmaisons, 
which are the most highly appreciated of flowers. In fact, 
many gardeners do succeed with only a frame, and a small 
house to flower them in. 

Propagating. 

The propagating stage is the best to commence the study 
of the Malrnaison, but let it be clearly understood that it is a 
waste of valuable time to propagate this section from weak, 
diseased, or forced stock; in fact, any other than perfectly 
strong, growing stock is absolutely jiseless. The inherent 
value of a young Carnation plant rests wholly on the vitality 
of the parent plant. 

The natural habits of the plant have reduced the season of 
propagating by layers to the early summer, yet the old and 
original method of propagating from cuttings can be carried 
put at .any time during the year with a greater or less degree 
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of success, the early spring being the preferable time. This 
should be done as advised for propagating Perpetual Carna- 
tions. To propagate any Carnation, however, by cuttings is 
to weaken it. This fact can be tested by Malmaisons them- 
selves, and is proved in the case of Perpetual Carnations, the 
varieties of which only last for a limited number of years, and 
yet the old Clove Carnation, which is invariably propagated by 
layering, will apparently, like Tennyson's brook, go on for ever. 

Layering. 

This art is such common knowledge that one feels he is 
boring the reader by describing it, and yet how few really 
experienced horticulturists obtain a batch of ideal-rooted layers 
such as everyone Justly expects when he sends his order to the 
nurseryman. The best time for layering is July, and as early as 
possible after the plants have finished flowering. See that there 
is no trace of aphis, red spider, or any other pest or disease 
upon them previous to commencing layering, as it is almost 
impossible to- destroy disease when the layers are down. The 
remedies for this are fully treated upon in Chapters XII. and 
XIII. 

It is important, for the layers to root well, that they should 
not be in a hard, starved condition, and we make a practice 
of not bringing our plants out of doors until we are ready to 
layer them, because a few days of hot sun has a bad, hardening 
effect upon them. Perhaps the easiest way for me to convey 
my idea of how it should be done, is to give a review of how 
we cultivate our Malmaisons at Haywards Heath. 

We prefer for layering an ordinary cold frame, with a low 
front and back, say from one to one and a half feet deep 
respectively, or an ordiaiary span frame as illustrated in Fig. 40, 
with an ordinary soil bottom. We then clean all the leaves 
off the plant except the portion of the layer which will remain 
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above the soil. At all times we find it most essential to have 
a short layer to commence with, say one with six fully-developed 
leaves in the case of most varieties. We dig to a length of 
two Feet or so in the frame, and place clean road grit upon 
the dug portion (seeing that it is free from petrol or any dis- 
infectant) — that from a flint road is best, but any light, sandy 
compost will suffice. Let it be from one to two inches thick. 
We knock the Malmaisons out of the pots, lay the balls in the 
trench, dig another spit to cover them up, and then they are 
ready for operating upon. Have a perfectly sharp knife — one 
with a good point is best — and commence to cut the tongue 
two joints below where the leaves were trimmed off, allowing 
the knife to split the stem for half an inch or so, and trimming 
off the cut directly under the joint. We then fasten down with 
an ordinary wire peg, or layering pin, taking care that the 
tongue is not bruised or broken while pushing it into the grit. 
In the event of hot weather, we water in every hundred layers 
or so, to prevent the cut being dried, and thus impeding the 
emission of roots. If a shaded light is placed over the layers 
it will hasten and generally assist rooting. 

Cold, heavy rain must be kept off the layers. At all times- 
ventilation should be attended to, it being gradually increased 
as they commence to root. The object of the frame lights is. 
to act the part of a shade only. If road grit is used, during 
bright weather the layers will require watering each day, early 
morning being preferred. The thickest of the shading should 
be removed when the layers become rooted. Some growers 
remove the lights entirely, and expose the layers to the- 
elements, with the idea that it has a hardening, ripening effect, 
but we have found that it encourages disease, and the plants- 
are checked by it. 

-A layer takes from three weeks to a month to root. As soon 
.IS this function has taken place, it is very beneficial to the 
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layers to sever them from the parent plant, three days or so 
previous to potting them up (Fig. 41). This operation should 
not be postponed. It is far better for the layer, when it has 
become moderately rooted, to be potted off into a 3-in. pot, 
than for it to be left until it has so large a ball of root that 
it has to be put into a 5-in. pot. The material in the frame 
is not of sufficient body to build up a robust growth, but en- 
courages a soft, quick growth, which is just what is not wanted. 
Other methods of layering are to root the layers in sandy 
soil, placed on the top of the flowering pot, or to layer into 
a small pot, so that when rooted it simply has to be severed 
from its parent — ^this is an excellent method for small growers 
and amateurs, and answers well if care is taken not to allow 
the soil in the small pot to become dry. Some growers tie 
damp moss round the layer, and root it so, but this method 
demands more syringing to keep the moss damp than is good 
for the plant's health; while yet another method is to sink 
the pot in the ground, placing a light, sandy compost around 
to layer into. The best method is the one which will enable the 
layer to root with the least check. 

Potting off the Rooted Layers. 

We always aim to have our layers potted before the end of 
August, and use a 3-in. pot. Many growers use 4-in. pots, 
but we 'find that the layers establish themselves in the smaller 
size more readily. The best compost for the first potting is a 
good, fibrous loam, lightened with sharp sand and burnt wood 
ashes, also a little mortar rubble added. This assists a sturdy 
growth. The proportion of the two latter ingredients should 
be about a shovelful to a barrow load. 

When lifting the. layers cut them off under the joint, and pot 
them moderately firm and just as deep as they were in the soil 
before Kiting. Place them in a frame or house where they 
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can be kept somewhat close for two or three days, and shaded 
from the hot sun. A spray overhead during the hottest part 
of the day is very beneficial so long as all excessive moisture 
is dried up before night. As soon as the layers are established, 
full sun and air, night and day, should be afforded, so as to 
build up a perfectly healthy, robust plant, which no insect or 
disease can assail. 

Autumn Cultivation. 

Each grower has his own particular idea of treating a 
Malmaison during the autumjn months. Some stand the young 
plants in the open, leaiving them to the mercy of the gods, who, 
often at this particular season, are anything but merciful to 
them. Heavy, cold rains will do irretrievable damage to them ; 
and while heavy autumn dews will do Border Carnations an 
amazing amount of good, they will have the reverse effect upon 
Malmaisons, stimulating and aggravating any disease which mav 
be lurking in the system of the stock, and, I hold, even creat- 
ing it in many cases with a perfectly healthy stock. While I 
am ready to admit the object should be to have hardy plants, 
this end is not gained by impeding a natural autumn growth 
by standing them in the open. If the plants are stood in a 
light, airy cold frame, or, still better, in a light house, with 
.an abundance of ventilation, they are then under control. See 
that everything is perfectly sweet and clean around them, allow- 
ing a liberal amount of room between the pots. Keep them 
well supplied with water, as the roots at this particular season 
are most active. Give a very light sprinkling overhead only on 
excessively hot days. Even then, during the early morning, 
promote a moist, fresh, airy atmosphere, while the plants are 
in a vigorous growing condition in the early a'ltumn. 

The amount of air to give the plants at night from the end 
of September onwards is a matter to be decided individually. 
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taking into consideration the latitude and the time of the year. 
The question is not how little, but how much can be left on 
at night. Under ordinary circumstances, during any season, 
a little air should be afforded to cause a circulation. 

Potting on into 5-1N. Pots. 

Potting is a main factor, and this should be done just as 
early in the autumn as possible. The cardinal point in grow- 
ing Malmaisons during the first year is to obtain as large a 
flower in as small a pot as is reasonable. While a fair-sized 
flower can be obtained off a 5-in. pot, a still better can be cut 
off a plant in a pot an inch larger, but bigger pots than these 
for the first year are unwise and unnecessary. (Fig. 41A.) If 
the layer is potted into a 3-in. pot in the first place during 
August, it will require a move on into a 5-in. pot in late 
September or October, using precisely the same compost as 
previously advised, with the addition of one-twelfth well-decayed 
manure. Some growers of Malmaisons use leaf-mould and even 
peat, but we do not favour this practice, and advocate the use 
of o'.d yard manure instead. We pot our Malmaisons a little 
firmer than we do our Perpetual Carnations. 

Do not pot deeply, but have the pots crocked, allowing room 
for the circulation of air between the pots. If the plants are 
growing in a cool frame, it will be found advisable to stand 
each plant upon an inverted pot. Plants which have not made 
sufficient progress to be fit for potting during the autumn will 
be found to be semi-dormant layers, which rarely make credit- 
able plants, and never desirable stock. Potting after October 
is not to be advised. 

Watering will call for minute attention, as the plants com- 
mence to enter into their dormant state during late autumn, 
and the amount of water must be considerably reduced. 
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Malmaison Growing by Amateurs. 

Many of our leading private gardeners and amateur growers 
cultivate their Ma.maisons in a cool frame during the autumn 
and winter, bringing them into the Carnation house along with 
the Perpetual-flowering varieties in the early spring. This, I 
think is a worthy practice, and strongly to be advised. Others 
have their Carnation houses partitioned off, with suitable 
valves placed in the pipes to control the heat, using the cool 
portion of the house for Malmaisons and pot-grown Border 
Carnations. To attempt to grow Malmaisons along with 
Perpetual-flowering Carnations for other purposes than to foi-ce 
the plants into flower is only courting failure. 

Winter Treatment. 

During the dull season of the year — which we will take to 
be from November to January — the plants will be lying dormant 
to a greater or less degree, according to the particular varie- 
ties. The old idea was to keep the plants perfectly dry at the 
root while undergoing this rest; but we have found that while 
the top of the plant is apparently asleep, there is a certain 
amount of root action going on, which should be encouraged, 
not by excessive watering, but by just sufficient to keep the 
root active. This end is not obtained by occasionally moisten- 
ing the top of the soil, but by allowing it to become moderately 
dry, then affording enough water to make it moist. 

Ventilation must not be neglected; afford all the air possible 
upon all favourable occasions. If the house stands at a tem- 
perature of from 36 to 40 degrees at night it is quite sufl5cient. 
We do not object to a degree or two of frost, and under any 
conditions a little night air must be afforded. Give the plants 
a stand over, and a look round for disease and dead leaves 
once or twice during the winter. 
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Spring Cultivation. 

No cultivator heralds spring with greater joy than the 
Malmaison grower, and no plant that I know responds so 
readily to its call. Malmaisons follow the old maxim of " work 
while you work, and play while you play," not that they exactly 
play, but rather I would term it rest. When they do com- 
mence to work, or grow, it is done in a thorough manner, 
provided the correct treatment has been given them during their 
resting season. 

With our large stock we find it necessary to commence potting 
in early January from the 5-in. into 6|-in. pots (Fig. 42), just 
catching the plants when they require an increased amount of 
root room and renew vigorous growth, so that they can benefit 
by the fresh supply of food at their re-awakening into more 
active life. 

The exact time of the plant's response to spring's call depends 
to a large degree upon the latitude. As I have said, we com- 
mence spring potting in January, whereas in the north of 
Britain late February or March would be the best time. This 
is purely a matter governed by conditions. The best compost 
for this potting is four-sixths good fibrous loam, one-twelfth 
sand, one-sixth old yard manure, the balance being made up 
with wood ashes and mortar rubble. If the soil is very poor 
add some specially-prepared Carnation fertiliser to the com- 
post, at the rate of one pound to a barrow load. 

We make a practice not to water our plants in at this season 
of the year for three days after potting, because if the plant 
was in a right state of moisture when potted it would not require 
it. Watering will have to be done with great judgment for a 
time, until the plant becomes established, but under-watering is 
as great a fault as over-watering. When the plant is well 
supplied with roots an abundance of wa^^.j^yi^e required, 
or 'it will receive a check. 
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Towards April the Malmaison is at the height of its vigour. 
Weak feeding can be given (as previously advised in the earlier 
chapters for" Perpetual Carnations),' as the plants commence to 
run up for bloom, but under no pretext must this be given 
unless the soil within the pot is full of roots, and the plants 
are in a robust condition. I take it that during the winter 
the Malmaisons were afforded as much air as is compatible 
with healthy conditions, with a little night air also, avoiding 
draughts. This should be continued, but upon warm, bright, 
genial days and warm nights throw the house entirely open. 

Those who have grown their 'Malmaisons in cold frames 
during the winter can bring them into a greenhouse in spring. 
The temperature in the house for Perpetuals will suit them well. 

'It is the rule to shade Malmaisons as soon as the buds 
commence to burst and show colour, otherwise the sun will 
bleach many of the colours. We find it advisable to commence 
shading from the strongest suns in March. Roller wood blinds 
are best, but tiffany or canvas blinds are also good. Failing 
these, a permanent shade of lime, clay, flour and milk, whiten- 
ing, hot water and starch, or the summer cloud we see adver- 
tised, will answer the purpose, taking precautions not to syringe 
it on too thickly, or the plants will suffer in dull weather. 

It is best to give the plants a stake and a tie. This should 
be done in early spring. An i8-in. or two feet bamboo cane 
will answer in the case of most varieties. We always put on 
one of our AUwood patent plant supporters to hold up the 
layers. They combine neatness with utility, and allow a free 
circulation. of air about the plants. 

As the buds are formed it will be found beneficial to them if 
the paths, etc., of the house are damped down on bright days. 
Aphis and all insect pests must be exterminated previous to the 
plants flowering. Even one insect left in a house may be the 
cause of the destruction of many blooms. 
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The majority of growers disbud Malmaisons to the crown 
flower. This is purely a matter of choice and requirements. 
Under any circumstances, the buds must be thinned out to four 
or six, the lower lateral buds being the best to leave. It is an 
excellent practice in the case of plants grown for flower and 
stock purposes, to thin out the layers to four or five in the 
early growing season, thus throwing more strength into the 
flower and the remaining layers. 

Growing Specimen Malmaisons. 

This plant, above all others, is undoubtedly the one upon 
which a skilled cultivator can exercise his talent. There is no 
plant that will so lavishly reward him for his labour, both in 
the size of flowers and plant. He who can grow an individual 
Malmaison for four or five years, and have a perfectly healthy 
plant, with from fifty to a hundred flowers and buds, can cal- 
culate that he has thoroughly mastered this difficult subject 
(Fig. 43). Few there be in the world of horticulture who can 
so reckon. To grow a specimen Malmaison one must be a 
skilled cultivator. There are always several methods of obtain- 
ing an end. The Chinaman who burnt down his house in 
order to get roast pork obtained his end, but his method was all 
wrong, and the result could only have been satisfactory to him- 
self. It is so in growing Malmaisons; yet the lines to travel 
upon are far less numerous, and thoroughness must be practised 
throughout or failure is inevitable. 

Two AND THREE-YEAfe-OLD PLANTS. 

■Plants grown on for the second and third year will require 
identically the same treatment, in the form of watering and 
ventilation, etc., as the one-year-old plant. Personally, I am 
firmly of the opinion that where a greenhouse or cool frame is 
obtainable these plants do much better when grown entirely 
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under glass, and not stood out of doors after blooming during 
the summer, as is so often practised. When the plants are 
under glass the watering, which is so important a factor, is 
entire!}- under control ; also disease and insect pests are much 
more easily dealt with. 

As soon as the one-year-old plants have flowered, cut out the 
flower stems, and put each plant into a pot a size larger, using 
the same compost as recommended for the final potting. A 
point of importance is that they should not be starved in the 
flowering pot, but be encouraged to make a good growth for 
the following season. We always remove some of the old soil 
^vhen potting on. 

The Malmaison is kept in better health when grown on for 
a number of years in a less rich soil. Stake and tie each 
growth separately, giving the plant a shapely appearance. This 
class of plant will greatly benefit if grown under perfectly clear 
glass, provided full air is afforded. Keep the stages, paths, 
etc., well moistened upon bright days during the summer and 
autumn. 

If the plants make such encouraging growth that a second 
potting in the year is deemed advisable, this is best done dur- 
ing the following February or March, and not in the autumn, 
but we find that rarely, if ever, this is the case. 

Malmaisons for Winte'r Flowering. 

The natural time of flowering for the Malmaison is from 
April to August, according to the variety; and, while it is 
possible to persuade it to bloom during any time of the year, 
it is naturally a risky and difficult process, and is not practised 
by any grower without great loss and uncertainty — in fact, in 
these days of mammoth Perpetual-flowering Carnations, and 
with the advent of Perpetual Malmaisons, it is wholly inadvis- 
able and unnecessary. 
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There are several methods practised in the attempt to per- 
suade Malmaisons to produce winter bloom. One is to layer 
them during the winter, and so throw them out of their regular 
season of growth. Another method is to propagate them from 
cuttings in the early spring, growing them on direct for flower- 
ing. The cuttings should be made and treated in precisely 
the same way as that advised for Perpetual-flowering Car- 
nations. They should be potted off when rooted, and given 
similar treatment to the -older stock. Cuttings rooted out of 
season are much more easily flowered out of season, and if 
pinched back when well established, they will make nice little 
Jialf specimen plants, with from five to eight flowering shoots 
by the following year, it being advisable to thin out any weak 
growth. Yet, in spite of all the skill lavished upon them, they 
will not produce the same quality of bloom as those treated in 
the ordinary way. 

The varieties which flourish best under this system of culti- 
vation are 5starte, Calypso, Duchess of Westminster, H. J. 
Jones, Nell Gw3nne, Gemma, and Sir Charles Freemantle. 

The method which I have practised with the greatest success 
(and I have grown many thousands of Princess of Wales for 
winter flowering) is to break out the flower, and pot on the 
young plants when nine months old, in May, from the 6-in. 
pot into an 8-in. pot, and give them every encouragement to 
make an abnormal growth. Thus, by the autumn the layers 
are so advanced that the bud is formed, and these only have 
to open during winter. It must always be remembered that 
stock once forced for winter bloom is spoilt, and should be 
thrown away afterwards. 

Obtaining and Raising 'Malmaisons from Seed. 

Several writers on, and growers of, Malmaisons maintain that 
the plant is sterile, it being impossible to obtain seed from them. 
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I am unable to say whether the view is generally held, but it 
is very evident that many existing varieties are hybrids between 
Malmaisons and Border Carnations, with perhaps more of the 
latter than the former in their make-up, and they should not 
be grouped in this section. , 

I never had very great faith in .accepted facts in horticul- 
ture, because everything connected with it is moving and slowly 
developing, and after several years I found a system by which 
to induce some of the varieties of Malmaisons to bear seed. 
My method is to starve the intended seed-bearing plant in a 
small-sized pot. It was not disbudded at all until the crown 
bud was almost fully developed. This I removed, and after- 
wards I fertilised on to the lateral flowers. My average of suc- 
cess was about one seed pod in every hundred crosses made. 
To prove the accuracy of this statement, I would cite the 
variety Irene, which I obtained by crossing Princess of Wales 
on to Lady Grimston, and the characteristic growths of the two 
parents is visible in their offspring. The Colonel we obtained 
by crossing Mr. Trelawney on to King Oscar; whilst Lois 
Sturt, Lady Mary Hope, C. P. Little, Sunrise, and Sunset are 
the result of interbreeding with Malmaison seedlings. So, in 
face of these proofs, it looks as if the old idea will not hold 
water, and, as has been proved before, there are exceptions. 

The treatment for Malmaison seedlings is very similar to that 
required by Perpetualsj in fact,, it has always been our practice 
to give them precisely the same treatment, sowing the seed 
in December, January, or February with the Perpetuals, and 
growing them on together until the Malmaison seedlings are 
large enough to be potted into 5-in. pots, when they are potted 
into the Malmaison house. The good ones — ^that is to say, those 
true to type — will not flower for fifteen to eighteen months from 
the time the seed was sown, some in fact taking two years. 
In such a case we have found it best to layer these, when they 
will flower the following spring. 



CHAPTER XV. 



THE PERPETUAL-FLOWERING MALMAISON. 

IN the Perpetual-flowering Malmaison we have practically a 
new class of plant. It is one with an exceptionally 
bright future, mainly because Malmaisons ha\-e for a long 
time been great favourites. The new plant will even excel 
its forerunner in popularity, because it produces a flower 
distinct in its massive beauty from the Perpetual Carnation, and 
one which will be supplied in small quantities all the year 
round. These flowers will never become so common as does that 
most exquisite Malmaison Princess of Wales, each recurring 
spring time. The plants themselves will also never become 
quite so cheap. I believe its progress and development will be 
very slow, owing to the uncertainty of seed-raising for new 
varieties, but what matter if the flowers are choice and beauti- 
ful ? It is good for us to have something in life which we have 
to make determined and strenuous efforts to achieve. 

The Origin or the Perpetual Malmaison. 
The origin of the first Perpetual Malmaison, which was Mar- 
mion, and raised by Mr. H. Burnett, of Guernsey, has been dis- 
cussed at some length. Mr. Burnett informs me that he obtained 
Marmion from a cross between two varieties of Perpetual Car- 
nations, whilst the raisers of some of the other early varieties 
do not exactly kjiow how they procured them. We know that 
the original Souveni;.- de la Malmaison was obtained from seed 
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procured from French Remontant Carnations. This was a seed 
sport, or a reversion ; the fact is, the scientists themselves are a 
little puzzled over these things. 

Anyone who has raised any quantity of seedUng, Perpetual 
Carnations must have occasionally noticed very slow growing 
seedlings, similar to a Malmaison, which flowered late, or, per- 
haps, not at all for the first year. If special care is taken of 
these, and they are carefully propagated, they, like pure 
Malmaison seedlings, greatly improve in the matter of growth 
and flower in the course of time. Some, of course, will be 
useless, and others worthy of further cultivation, as the tendency 
of perpetual growth has been so fixed in the type with selec- 
tion and interbreeding. These reversions, or seed sports — at 
least the major portion — are also perpetual growing. Like 
Malmaisons, however, many are sterile, and useless for breed- 
ing purposes themselves, but occasionally, after many attempts, 
I have procured fertile pollen, and at certain seasons I have 
found odd seedlings that I had considered sterile to be fertile, 
and have procured seed from them. It is from such that ne 
must eventually build up the race if any great progress is to 

^, made. 

I have obtained some good results by using the pollen of 
Malmaisons, and crossing it on to Perpetual-flowering Car- 
nations. I obtained the variety Princess Juliana in that way, 
using the pollen of one of my seedling Malmaisons, Lady Marj- 
Hope, on a salmon sport I had fixed from Mrs. T. W. Lawson, 
which was sent out as a Salmon Lawson. In such hybrid 
crosses, however, we get a very mixed collection of seedlings; 
some are Perpetual Cairnations of various types, some Malmai- 
sons, and occasionally ai Perpetual Malmaison. In course of 
time we hope to fix the required type, and if we can only 
procure fertile seedlings, the future of the Perpetual Malmaison 
Avill indeed be very bright. 
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Propagation by Cuttings. 

The Perpetual JVIalmaison should be cultivated in every 
detail more like the Perpetual-flowering Carnation than the 
Malmaison, hence propagation by means of cuttings is the main 
method of increasing the stock. This should be done precisely 
as advised in Chapter II. I have found, however, that the selec- 
tion of only the best and strongest cuttings plays, if possible, 
an even more important part than in the cultivation of the Per- 
petual-flowering Carnation. Too early propagation is also 
detrimental, because such heavy, thick growth must be kept 
growing. January is quite early enough to propagate Perpetual 
Malmaisons, and only heel cuttings must be used. 

Propagation by Layb'ring. 

Layering is the other means of propagation advised for this 
new class of plant. This method has many reasons to recom- 
mend it, the principal of which is that, owing to the thick, heavy 
growth, it is only reasonable to suppose that deterioration of the 
varieties will, in the case of the Perpetual Malmaison, be more 
rapid than in the case of Perpetual Carnations. The strongest 
cuttings will not root so readily, in spite of the fact that they 
are the best; and under any circumstances they must be 
weakened in the operation more than cuttings of Perpetual 
Carnations. That is why I say that propagation by means of 
layering is to be advised, because, as is pointed out in the 
earlier chapters, this adds to, rather than deducts from, the 
vigour of the young plant. 

This method should be carried out as early as possible. We 
prefer March for layering in the greenhouse, and June for layer- 
ing in frames. It is done in the same way as for Malmaisons, 
except that it is advisable to layer the short, young growths 
produced more at the top of the plant. We make a practice of 
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growing all our Perpetual Malmaisons on for two years, layering 
the plants the second year. This always preserves their vigour, 
and replenishes the stock. 

Young Plants. 

Our plants are grown with the young Perpetual Carnations, 
and treated in the same manner, except that we always give 
them the best situation. We find that they benefit by being 
potted slightly firmer. It is absolutely fatal to allow a Per- 
petual Malmaison to become pot-bound. We also make a point 
to have our plants established in the 5-in. pot before stopping 
them at the sixth joint. No Perpetual Malmaison should be 
stopped before March, because the breaks will not be nearly 
so numerous, nor so strong. 

Our system of stopping in the case of the Perpetual Malmaison 
is to keep the plants growing strongly and vigorously, until they 
are about six inches high, when we stop them. We then allow 
them to run direct off to flower. If this is not done before 
March, September is the earliest they will commence to flower, 
when a succession can be kept up by the lower and more 
backward breaks, and also by the more backward plants which 
were stopped later in the season. This practice, I am sure, 
will yield better results than stopping any of the plants twice, 
as advocated in the case of Perpetual-flowering Carnations. 

Summer Cultivation. 
The Perpetual Malmaison produces the best results during 
the ensuing winter if cultivated entirely under glass throughout 
the year. It is not essential that it should be in a greenhouse ; 
in fact, a well-situated frame is to be preferred, as under such 
treatment the plant receives good light and air. It must, how- 
ever, be removed to the greenhouse in early September, or the 
autumn dews will develop disease and cause an unbenefici^l 
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growth. We support our plants with the AUwood Patent Plant 
Support. The same laws laid down regarding Perpetual- 
flowering Carnations apply also to this section. 

Winter Cultivation. 

At this season of the year the work is almost precisely the 
same as that advised for Perpetual Carnations, and there is little 
to add to what I have previously written, except that the Per- 
petual Malmaison prefers the lower rather than the higher scale 
of temperatures advised for Perpetual-flowering Carnations. 



CHAPTER XVL 



THE CARNATION AS A CUT FLOWER. 

ANY flower to be really popular must possess several quali- 
ties, the first of which is beauty — a somewhat indefinable 
and elusive term. Others are scent and durability. The flower 
must also be so produced that it can be used in all the ways 
of the floral art. For instance, the Camellia's greatest weak- 
ness is its lack of stem. Some of our most beautiful Orchids 
also suffer from this defect; while lack of durability is the one 
shortcoming of the Rose. Lastly, the flower must be such that 
it can be cultivated commercially and profitably at prices 
which bring it within the reach of a fair section of the people. 
The Perpetual Carnation fills all these requirements, and is the 
greatest staple commercial flower in existence, easily out- 
distancing the Orchid, Rose, and Chrysanthemum. 

The best method of handling and preserving cut Carnation 
blooms took the wholesale market grower years to find out. 
First one and then another was followed, until at the present 
time all large growers are agreed, and practice the same method. 
I think it would be a distinct gain in the private establishment 
if some of the wholesale grower's methods were practised, that 
is, when large quantities of blooms are wanted for one special 
occasion. Too often the flowers are cut and taken direct from 
the greenhouse into one of the rooms, to do service without 
having been previously prepared for the ordeal. 

All will realise how important a thing it is that the flowers 
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should last well after being cut, so that all that is possible in 
the way of lasting capacity can be got out of them. Nothing 
is more appreciated by the recipient of a floral gift than that 
such a gift should remain fresh for several days. 

For flowers to last well after being cut, they must have been 
grown in a cool, normal temperature, as previously advised. 
They must have had a fertiliser suitable to their requirements. 
For instance, an unevenly-balanced manure, with an excess of 
nitrogen, would cause a strong, sappy growth, and the flowers 
would not last for any length of time — in other words, be prac- 
tically useless. 

In a commercial establishement Carnation flowers are always 
cut in a half-developed state. The flower is still in its youth, 
so that a slow development goes on for several days afterwards. 
The flowers are not broken off at the joint, but .are cut with 
a sharp knife, with a slanting cut, between the joints, this being 
considered a matter of no small importance, as it has been 
proved that the stem takes the water up more readily when so 
cut. The cutting is done in the early morning, while the air 
is cool and laden with moisture.. The flower and stem is more 
full of sap in these early hours than later. This view of the 
matter is quite common knowledge, and generally understood, 
yet it is too often neglected. 

As soon as the flowers are cut in the early morning, they 
should be taken direct to the bloom shed, and not be left out 
of water more than a few minutes, so as not to allow the sap 
exuding from the cut to evaporate and dry, otherwise the means 
of conveying moisture to the flower will be shut off, and the 
result is that the bloom suffers. If once a Carnation flower is 
allowed to wilt for want of moisture it is spoilt. 

Remove several of the lower leaves, and place two dozen 
blooms in each vase, not close together, but spread out, allow- 
ing them plenty of room, so that the outer petals do not touch. 

N* 



i8o THE PERPETUAL-FLOWERING CARNATION. 

There should be space between the vases. The length of 
time ,a Carnation bloom should remain in water in the dark 
room greatly depends upon the time and season of the year. 
Some varieties improve in water, getting quite one-third larger, 
while others, owing to their hard, wiry stems, do not improve 
at all. Such matters are quickly learnt by the observant 
gardener. 

The large cut-flower grower does not reserve his flowers for 
any special occasion by leaving them on the plant, but cuts 
them as they arrive at the correct condition for cutting, placing 
them in the flower room, where they keep fresher and last 
better. Many people imagine that flowers cut direct from the 
plant are best, and last longer; but there is no comparison 
between these and a flower which has stood a few hours in a 
proper flower room. 

I venture to say that all the best blooms at our leading 
Perpetual-flowering Carnation shows, which carry off premier 
honours, have been cut from three to six days previous to the 
show, the water being repeatedly changed, and stems re-cut 
at least every twenty-four hours. 

Carnation blooms which are cut in the afternoon upon a hot, 
bright, windy day, when plant and flower are in a somewhat 
flaccid state, cannot be expected to last long. If blooms are 
taken from a warm greenhouse, and plunged into icy cold water, 
they are sure to be affected by the sudden change, and their 
life will be shortened ; and if taken from a cool greenhouse and 
suddenly placed in a room with a warm, dry atmosphere they, 
in like manner, will feel the sudden change. Carnation flowers 
may also be injured by contaminated air and noxious gases. 
No flower enjoys a pure, cool, dry atmosphere more than the 
Carnation. Few flowers last longer if handled in a practical 
and reasonable way, but if the plants or flowers are exposed to 
sudden extremes it is unreasonable to expect the best results. 
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Carnations for the Market. 

The first and most essential condition towards the successful 
conducting of a commercial establishment is the bloom shed. 
This is always an important department where cut flowers are 
the staple commodity. A dark cellar or room which is free 
from outside climatic conditions, and stands at about forty-five 
degrees, as an average, during the four seasons of the year, is 
almost ideal. Scrupulous cleanliness should be the keynote. 
The air should be pure and sweet. Large earthenware vases, 
which hold a good body of water, are greatly to be preferred. 
These must be occasionally thoroughly washed, and always kept 
perfectly clean and sweet. They should be of sufficient depth 
to allow the stems to be three parts submerged in water, which 
should be changed every twenty-four hours. We have made 
excellent vases for this purpose by using glazed drain pipes 
and stopping up one end with cement. The flowers should not 
be allowed to hang their heads over the sides, but should stand 
up erect, otherwise the flow of the sap is checked, or, in other 
words, the flower half strangles itself. 

Packing. 

When packing, think of the indifferent handling the goods 
will receive at the hands of the porters, etc. Pack firmly in a 
strong box, making perfectly sure that the flowers will not roll 
about. This is better than excuses and explanations, and will 
inspire more confidence. We use boxes twelve inches broad, 
three feet long, and five inches deep, with drop lids. These 
hold twenty-four flowers. (Fig. 35.) 

Care is taken that the boxes are perfectly sweet and clean. 
In bright, warm weather they are thoroughly damped a few 
hours before being used, so that the wood will not extract mois- 
ture from the flowers. The boxes are all lined with a double 
thickness of newspaper, and finished off with white tissue paper. 
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Tight rolls of newspaper, a little over an inch thick, are 
made, which fit tightly across the box, so that the calyx of the 
flower when laid in the box rests upon the roll, preventing the 
outer guard petals from touching the bottom of the box. Three 
blooms are placed in a row, and then a. roll is placed for the 
second row of flowers. This also holds down firmly the first 
row of flowers, and so on for the two dozen blooms, the last row 
being .finished off with a final roll. Afterwards a long strip of 
thin white paper is placed over the stems, and a bunch of damp 
wood-wool put upon it. Then the long end of the sheet of 
paper is brought back over the wood-wool. The stems are thus 
kept moist, and the wood-wool does not get mixed with the 
flowers; Flowers packed like this will keep fresh in the box 
for twenty-four hours, and always arrive in good condition, no 
matter how the boxes are knocked about. 

The great art in packing flowers is to prevent them moving 
in the boxfes, and so become bruised. 

Grading Flowers for Market. 

The grading of flowers for market is second only to packing. 
We put ours into three grades: — Specials, firsts, and bunched. 
In the case of specials, every flower is a perfect exhibition 
specimen, upon a long and strong stem. The firsts are almost 
as perfect specimens, but slightly smaller and shorter-stemmed, 
while the bunched are composed of those which are not good 
enough for the two other groups. These are sold by the bunch 
of twelve blooms ; but even in this lower grade, every flower 
must be perfectly fresh. 

Every flower must be what it is represented. There should 
be no slipping in a bad flower to make up the box, because 
the florist pays for twenty-four special flowers, and he has a 
right to expect twenty-four perfect specimens, not twenty-three- 
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The Temperature of Water for Cut Carnations. 

The temperature of the water in which to place cut Carnations 
directly should never exceed that of the house the flowers were 
cut from. For preference it should be a few degrees lower, 
but care must be taken not to give the flowers a sudden chill 
by putting the stems into water that is too cold, nor to go to 
the other extreme by using hot water. The idea is to get the 
water a few degrees higher than the temperature of the cold 
room, and a few degrees lower than the house. Thus, if the 
greenhouse were fifty-two and the cold room forty-eight, the 
temperature of the water should be fifty. 

As water approaches its greatest density at about forty-one 
degrees, it should never be used near, or below, that point 
for storing cut Carnations from a greenhouse. Some may think 
that I dwell too much on this matter, but a cut Carnation is a 
very sensitive flower, land is quickly killed by water of too high 
or low a temperature, whereas, on the other hand, under 
correct conditions, it lasts for at least ten days. 

Cut Carnations in Summer. 

During the summer or bright season, which is from March 
to November, all flowers must be cut during the early morning, 
because then they are crisp and fresh, and are able to take 
up water as soon as placed in it, whereas after the sun's 
power has shone upon them for a few hours such is not the case. 

It is important that no deep-coloured variety should be 
exposed to a day's sun, because they readily lose their true 
shade of colour. They should be cut in a half-developed state, 
so that the flower expands in water. This goes on for at least 
the first forty-eight hours. The petals are then much stiffer, 
and last longer when exposed to full light and air, while the 
colour will be much clearer and brighter. 
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Carnations as Exhibition Flowers. 

The Perpetual-flowering Carnation broke down those relics- 
of the early Victorian era, the stiff paper collar and exhibition, 
board, so dear to the heart of the Border Carnation specialists ; 
and it has done more, perhaps, to revolutionise flower shows, 
than any other flower. We now strive for the artistic and 
beautiful. The straight benches, with the banks of flowers, are- 
dying fast. 

As an exhibitor of Perpetual Carnations my experience has. 
been long, and we have won, at one time or another, every 
honour possible to gain in Europe for Carnation grouping, up- 
to the time of writing. Although we always attribute this to the- 
']uality of our flowers, and not to arrangement, the two must, 
ho\ve\er, go hand in hand. 

We always work to a plan, and, to a certain extent, have our 
own original ideas. We aim to have large specimen four-feet 
vases filled with some three to four dozen flowers standing alone,, 
and every flower must be perfect. In order to preserve the 
individuality of these flowers small 16-in. to 12 -in. vases stand 
in between them. We avoid making a bank of flowers as much. 
as possible, and place every vase so that it plays its part, and 
can be seen with ease. In arranging the flowers in the vases 
we cling as closely as possible to the natural habit of the 
flowers, trying to preserve their elegance and individual beauty, 
using their own foliage and buds. I think we were the first to 
use large, coloured bowls and vases on tall pedestals, also moss 
columns, baskets, etc., but with these it is difficult to preserve 
the natural beauty of the flower. 

Cut Carnations in the Home. 

As a home flower the Carnation should always have its stems 
left long, preserving its natural elegance, and should never be 
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crowded. A tall, slender vase is undoubtedly the best recept- 
acle for it. In arranging all flowers, try. to imitate Nature 
as closely as possible. Some flowers sljpuld only be looked 
down upon, others only looked up to, but the Carnation is 
beautiful from any point of view. Contrary to the general rule. 
Carnation flowers will intermix with other smaller flowers, and 
still look beautiful, and also with Fern and foliage. 

Rarely do two colours in Carnations clash if intermixed, and 
a mixed vase of seedlings or varieties has a distinct beauty. 
Although the judicious blending of colour, which in itself is an 
art, does to a certain degree assist Nature, I will not suggest 
any combination, because colour schemes and contrasts are now 
quite common knowledge. 

There is one point upon which all florists agree, viz. : that 
fringed Carnation flowers should not be mixed with those with 
a smooth edge; but Carnation flowers make a delightful com- 
bination with Malmaisons. 

It is most difficult to intermix pink shades, rand rose pinks 
should never be near salmon pinks. Many similar contrasts 
will be equally unpleasant to the artistic eye. 

Carnation flowers decorating a room, in vases, should be 
supplied with fresh water each night, and be removed to a cool 
cellar or similar place free from draughts. The stems should 
always be cut previous to placing in water, and at least every 
second day afterwards. Never use scissors or break the stem, 
but make a slanting cut with a sharp knife. I have found that 
adding :& little sugar to the water helps to keep the flowers fresh 
longer, and a lump of charcoal can do no harm. 



CHAPTER XVII. 



THE RAISING OF NEW VARIETIES. 

THE raising of new varieties is perhaps the most interesting 
and absorbing of any function connected with flowers. 
To the true horticulturist it will afford that pleasure which 
expensive yachts and motor-cars often fail to give'to their owners. 
The great uncertainty of it seems to have a particular fascina- 
tion. Then, again, how often we all see some redeeming 
feature in our seedlings. Even if they only possess five petals, 
we are apt to think the colour nice, and how often those we think 
of the most promise previous to flowering turn out to be only 
failures. 

It is only the enthusiast who would dream of undertaking such 
a work as the improvement of the present-day Perpetual-flower- 
ing Carnation. Whatever success he may meet with, many years 
will pass before he himself will benefit, and from a remunerative 
point of view, his chances of gain are small. So let no one be 
lured on to raising Carnation seedlings purely with the hope of 
gain, but rather be inspired by the earnest desire to do some 
good, honest work in the improving of the flower we all so much 
admire. 

At present size and colour count for so much, simply because 
such qualities are better re\varded and more readily recognised at 
shows. Scent, productiveness, and robustness of constitution 
are points not so readily observed, and seldom rewarded, yet 
they are equally as important, and every bit as difficult to obtain. 

187 
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The hybridist may work for years to regain the scent of the oldl 
Clove in the modern Carnation, only to have his success ignored 
by an indifferent committee and an unappreciative public. 
Years later his labours may become recognised, but as his name 
cannot be on the perfume, he loses his reward. 

I strongly oppose any laws being laid down by any society or 
central body to which the raiser of new varieties has to work in 
the matter of shape or build of the flower or petal, colour,, 
markings, etc. I maintain that so long as the variety has a free,, 
healthy habit of growth, and is Perpetual, the other details are- 
for the public to decide, submitting, of course, that such essen- 
tials as strong stem and calyx, lasting' qualities, etc., are con- 
formed with. What we want are beautiful flowers, no matter if 
the shape of the petals or markings do not conform to the- 
florists' rule. 

To meet with any measure of success in raising seedling Car- 
nations, each cross must be done with some definite object.. 
There should be a reason for making the cross, and the operator 
himself should also have an ideal at what to aim. He should 
have his model Carnation ever fixed prominently before him,, 
and be able to some extent to predict the results. 

Wei all have our own definite system, and follow out certain 
rules or ideas. I give here a few rules which I have found to. 
be of the greatest benefit : — 

Never use any plant for pollen or seed bearing unless it is in 
the best possible health, and free from all taint of disease. 

Never use for breeding purposes any seedling under a year 
old, simply because we cannot know enough of it. 

Only varieties with a free, quick habit of growth should be- 
used. 

Exclude as seed bearers all varieties with yellowish-green 
foliage, only using those of the deep bluish-green class, as they,, 
without exception, resist disease more easily. 
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Every cross which is made should be registered, with the 
'fullest details and data of both parents. An account should be 
kept of the percentage of singles and spatters, their colours, 
■etc., so that we not only know what the seedlings are that are 
saved for further test, but the predominating colour in the blood 
from which they were obtained. Keep an account also of all 
matters such as stem, calyx, freedom of growth, etc. 

It is necessary to know something of the flower's primitive 
■characteristics to understand the significance of its development. 
The more one studies the Carnation of to-day, the more one is 
inclined to believe that the original Carnation was of a vulgar 
pink, with a strong magenta shade, because, in spite of our 
efforts, a trace of magenta may be found in most of the present- 
day varieties. We also know that the early Carnation only 
bloomed in the spring of each year, 'and had a very grassy 
growth. In the present methods of cross-breeding, one of the 
greatest difficulties to contend with is the elimination of many of 
the objectionable characteristics which belong to the primitive 
form, and which cling very tenaciously to the race ; whilst, in 
addition to these, there are other characteristics incorporated 
•during later stages of development, which must also be elimi- 
nated, and it is the perpetual battling against these undesirable 
habits which retards the work and makes progress slow. 

The tendency to revert is very great. Careful selection in 
breeding and good cultivation help much to eliminate undesir- 
able characteristics, but once neglect these all-powerful factors, 
and we are encouraging reversion. The natural laws of repro- 
duction are too strong for all the objectionable hereditary traits 
to be eliminated at once. The various characteristics of the 
■different stocks or varieties are most noticeable, and after an 
absence of years an old weakness which was developed in earlier 
generations will reappear. 

One of the greatest difficulties to be contended with is to get 
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absolute purity of colour. The mauve, purple, magenta, and 
cerise shades are perpetually appearing, spoiling years of work, 
yet annually we note in our strain of seedlings a decrease in 
singles, weak stems,i and split calyx, so that we are now com- 
mencing to reap the benefit of our early labours. 

We put constitution and freedom of flowering first; perfume 
we look upon as absolutely essential ; strength of stem and calyx 
third; colour next, and size last. Our aim has always been tc 
build upon a free flowering, robust constitution. 

It is the fine, almost instinctive, power for the perception of 
minute variations upon which largely depends success, and the 
lack of it in any case means failure. This same power of minute 
observation enables a specialist to become acquainted, as it 
were, with his subjects, to learn their individual potency and 
combining powers, and, if he is careful about introducing foreign 
blood, to predict year by year more and more closely the 
result of his crosses. Yet he will often be unable to give any 
good and sufficient reason why he selected or rejected this or 
that seedling, or why he makes or avoids certain crosses, any 
more than the artist can give a rule or a reason for all the 
varying form and colour in his masterpiece. Whatever result 
may be striven for, success seldom comes in first crossing. It 
may come in the second or third year, or perhaps after many 
years of hard, intelligent wx>rk we discover we are on the wrong 
track. 

It is often necessary to engage in preliminary work for years 
previous to coming actually to the object of our labours. If, 
for instance, we wish to combine the four good qualities of 
four distinct stocks in one plant — the quick-growing habit of one 
stock with the perfect stem of a second, coupled with the calvx 
of a third, and the form of flower of a fourth — this would take 
several years to do. First, we must endeavour by intercrossing 
to combine the habit of growth and perfect stem of the two 
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separate plants into one plant, and the calyx and perfect form 
of flower of the two other separate plants into one plant also; 
then bring the two separate groups together, and hope for the 
required result. Breeding for habit we have always found fairly 
easy to achieve. Build of flower, stem, and calyx are also not 
difficult to obtain in. time. 

In developing scent, which isl perhaps the greatest charm of 
the Carnation, we have found that by strictly adhering to the 
Mendellian law, this can be developed — or, shall we say, re- 
gained — with almost unerring certainty, but, of course, the 
greatest possible care must be taken in the work to keep the 
blood pure. 

I'he hardest task which falls to the cross- fertiliser is to purge 
any certain strain of stock from disease. Given a perfect strain 
of pink blood, which ^^ e feel must eventually develop a pheno- 
menal seedling, but which has a strong tendency to some here- 
ditary disease coupled with it, my past experience is that it is 
absolutely impossible to purge it permanently of the taint, 
because it is passed on by the male and female parent alike; 
and whilst it may disappear for perhaps three generations, it 
is there, and is only waiting for a weak member wherein to 
reveal itself. Undoubtedly, the best and cheapest way is to 
discard the entire strain. 

There is one fact upon which I lay great importance, and 
through which all my best results have been obtained, and that 
is to plan out the most important crosses months before they 
are actually made. By keeping an accurate account of all 
seedlings which have flowered, we can tell almost exactly what 
certain strains contain, whether it is visiblef in the actual seed- 
ling or not, and in this I believe lies the secret of success, 
because the cross is planned more in cold blood without the 
influence of tempting seedlings or hurried work. It is proof of 
the fact that "blood will tell," just as much in Carnations as 
human beings or animals. 
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To fix a type we make four distinct crosses, as a rule. For 
instance, we commence with a seedling possessing at least some 
of the qualities aimed at, and, in xhe first instance, this seedling 
is crossed with its male parent; secondly, the seedhng is crossed 
with its female parent; thirdly, the male parent is crossed with 
the seedling; and, fourthly, the female parent is crossed with 
the seedling. As soon as we are able to form an opinion of the 
results, of this interbreeding, we again select offspring most 
•closely approaching our ideal, and again interbreed. This illus- 
tration will give some little idea of how we approach our work, 
and it also proves the absolute necessity) of most careful regis- 
tration of all results, so as to have a perfect knowledge of each 
strain or family group. 

As a result of the high state of breeding to which the modern 
Carnation has been developed, certain lines of work are often 
terminated by the production of varieties which are entirely 
sterile, producing neither pollen or seed. Some varieties will 
produce pollen freely, but no seed, and others vice versa. 

All these points must be taken in hand by the Carnation 
raiser, who often finds years of valuable work practically thrown 
away, when he is trying to develop some particular colour or 
. strain. 

We have often found, in making reciprocal or reversed 
crosses, that, when a certain cross does not set seed, owing to 
• one of the parents being nearly sterile, by reversing the cross 
it will prove fertile. We first made these crosses mainly to 
prove which parent was prepotent in regard to colour of the 
flower and the habit of the plant. But our observations have 
led us to believe that either parent may have this quality. 
This, of course, is contrary to the common law that the pollen 
parent affects the colour, and the :eed parent the habit. 

Crosses with Single Flowers. 

There is a great difference of opinion amongst experts re- 
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garding the crossing of double, splitting Carnation seedlings 
with single-flowered seedlings, and my experience in this matter 
is that, in the first generation, provided doubles and singles 
from good blood have been used, we get almost eighty 
per cent, of what we might call standard doubles ; if we recross 
these standard doubles, we get a large percentage of double 
splitters and singles; and if we carry the interbreeding on 
still further, so the percentage of the standard doubles de- 
creases. But, at the same time, it is possible to procure some 
wonderfully fine seedlings by this process, and we often use it 
when trying to develop some good character or shade of colour, 
particularly in the case of a free, quick habit of growth. 

Habit. 

The importance of- a good habit is obvious, because no 
variety can be of real value without it. Under this heading we 
group type, freedom and robustness of growth, and strength 
and length of stem. In the present day a variety that has 
not a free or quick growth is outclassed, because the more we 
can stop or pinch it back during the summer, naturally the 
more shoots and, afterwards, bloom, it will produce. So that 
a variety that can be stopped until the end of August or middle 
of September is far mor^? profitable to grow, as a rule, than 
one that we dare not stop or pinch back after the middle of 
June for fear of missing the winter crop. 

There are .many styles of growth. There is the long, loose 
habit, which does not produce many, if any, cuttings until after 
the flower is cut; and, again, there is the free, branching habit 
of growth which produces cuttings ready to be taken off 
when the shoot is in flower. These are produced near to the 
base, hence! the plant is always compact and shapely: there is 
no doubt that this is the style or habit which will find most 
friends. 

The importance of length and strength of stem cannot be 
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easily over-estimated (Figs. 24 and 25). One is of little use 
•without the other. I am inclined to think that we have already 
reached the desired length for all decorative purposes. Yet if 
we continue to increase the size of our flowers, so must we in- 
crease the length and strength of the stem. The large Sun- 
flower would not be so admired if it grew only a foot high. 
But with the great increase in robustness of growth, all these 
things are made possible. 

Some of the modern varieties have stems so hard and wiry 
that they will only last a very short time in water, owing to the 
fact that the water cannot be taken freely by the flower. This 
is a very great fault. 

Scent. 

Carnations, perhaps, owe rheir popularity more to their en- 
chanting perfume than to any other* of their commanding 
qualities. It was the clove scent which caused them to be 
popular in the reign of Charles II. ; and Queen Alexandra, 
who so appreciates the natural perfume of flowers, has selected 
the Carnation as one of her special favourites. 

If this is so — and undoubtedly the Camatiqn has won its 
present high position mainly owing to its scent — ^it must retain 
it in order to maintain its position as a leading flower, for once 
the natural endowment is lost, the Carnation will at once drop 
in the social scale of the floral kingdom, even if it possesses 
every possible shade of colour. 

It is natural for Carnations to have scent, so that breeding 
to maintain and develop this characteristic is not so difficult 
an object to achieve if one simply aims for scent alone. I am 
convinced that we shall shortly only recognise strongly-perfumed 
varieties. It was this one point which the British hybridists 
lost in the early Perpetual-flowering Carnation, in their 
scramble for a smooth-edged petal and other attractions which 
they deemed of more importance. 




Fig. 25. 

Further illustrating' the variety of growths fi)unLl in Perpetual Carna- 
nations. Plants, as a rule, of compact habit of growth. 




Fig. 26. 

Illustrating hadlT-built calyx, wiiich would split under any conditions 
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Calyx. 
If we add to the size of the flower and the number of petals, 
our task will not be fully completed if we do not also add to 
the size of the caljx, so that it conveniently holds the addi- 
tional petals. No one would think of calling a split Carnation 
■a perfect flower. From the illustrations (Figs. 26 and 27), the 
■difi^erence in the build of the calyx will be readily noticed. 

Some are much larger at the basal bracts, others gradually 
.taper from this point to the top of the calyx. Some varieties 
have an almost straight calyx, but the calyx claws are so formed 
<that they act as a sort of spring, and it does not need an expert 
to discern which is the better of the two. Many varieties have 
•calyxes which are perfectly sound during bright, sunny 
weather, but split in dull weather.. This is simply because the 
■calyx is not in proportion to the other parts of the flower, hence 
it cannot hold during a slow, irregular growing period, if 
treated with irregular attention. Such varieties rarely enter 
into commerce. 

Although the claims of a broad basal bract and a good calyx 
-should be carefully considered in breeding, the matter of great 
importance is how the flower grows inside the calyx. It should 
grow regularly, and the petals should be clear of the calyx 
^before developing. 

In breeding we group stem with ^alyx, and aim for a strong, 
■elegant stem, which will hold the flower erect, and not a thick, 
■fleshy one. It will be found that flowers inclined to be semi- 
•double, which have come from parents possessing good stems 
;and calyxes, will, as a rule, reproduce these qualities. 

Substance. 
Substance is yet another important factor in the ideal flower, 
(for without this the colour will fade, and it is this alone which 
gives that most important quality, lasting capacity, which is 
.absolutely indispensable. 
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As a rule, the worst buUd in a Carnation for travelling 
or lasting qualities is the fine, symmetrically-formed flower, 
with smooth-edged or shell-shaped petals. For good, lasting 
qualities there must be plenty of tissue in the petal. The un- 
shapely petal with a rib in it lasts much* better as a rule than 
a flat petal. Surprising though it may be, the fringed edged 
flower has generally great lasting qualities. 

This quality, like all others, can be worked for and obtained. 
It is never wise to retain a seedling, no matter how beautiful^ 
that does not keep well in water, or resist to a certain degree 
the sun in summer. No variety is of any value unless it has. 
good substance and will last well. 

Colour. 

The future of the Perpetual-flowering Carnation is an in- 
teresting subject for meditation. The marvellous possibilities 
on an increased range of colours, and improvement in purity of 
the present existing shades, give g-'eater scope to the raiser 
than is found in any other flower. Yet what I personally 
believe to be one of the greatest possibilities of this flower lies 
in the combination of shades of colour in a flower, in which 
we should have the charming effect found in the Rose. We 
hear so many people say they only like a self -flower, and they 
try not to see beauty in any of the fancy varieties. This 
undoubtedly is a mistake in the case of the Carnation, because 
one of the natural tendencies of the flower is to produce fancy- 
coloured varieties, many of which are most beautiful. 

Again, the most perfect art shades are found in the Car- 
nation, more than in any other flower. Some of these are sa 
delicate that they, almost require a trained eye fully to appre- 
ciate them. Rarely, if ever, do we havef coarse, vulgar 
shades, or a combination which does not harmonise, for the^e^ 
is a great beauty in them ali. 



THE PERPETVAL-FLOWERING CARNATION. 197 

In breeding for colour we divide them up into groups, and 
contend that by this practice we get much purer shades. We 
keep whites separate, and cross white on to white, red with red, 
and sometimes crimson. We keep the pale pinks and salmon 
shades perfectly distinct from the deep pinks, which are treated 
separately. The yellow we keep pure, but sometimes inter- 
cross with white to try to build up the constitution. All helio- 
tropes, purples, and mauves are kept in one class. 

I'hat is practically the plan which we follow in breeding for 
colour, and we find that by adhering to this rule, a much 
greater percentage come true. 

We do not always restrict ourselves to the largest or most 
double flowers, but use as a seed bearer a semi-double bloom 
if its parents for one or two generations back have been large- 
flowered seedlings. In shoit, we study the parentage of our 
seedlings more than the actual plant itself, when we are work- 
ing for any particular object. 

If crosses are made betweea tvvo of a similar shade year 
after year, and the process is continued, in course of time we 
procure almost pure blood of the desired colour. The colour 
would be much richer in tone, but invariably in striving for 
colour alone we lose scent and robust habit of growth, which 
naturally destroys to a certain ex*-ent our other efforts. We 
work for purity of blooi, but have separate groups in one 
colour section, so that it is rarely, if ever, necessary to carry 
on the interchange beyond the third generation. For instance, 
in taking seedlings of the red section, we might cross a seed- 
ling of a perfectly pure and rich shade of colour on to one 
which was practically of pure red blood, yet perhaps a little 
■dull in colour, and whose chief merits lie in its form of flower 
and perfect habit of growth. By this practice, and by also 
perpetually bringing other seedlings or occasionally a standard 
variety into the colour section, we find that we can, with a 
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certain degree of accuracy, obtain novelties- superior to present 
existing varieties. 

The sum total of several years' study in breeding for colours, 
is that the most potent parents as to colour, or indeed any 
other characteristic, are those that for many generations of 
previous breeding have predominated. 

The theory that the pollen parent has the greater influence- 
upon colour cannot be taken as binding in the case of close 
hereditary breeding, although it does show a preponderance of 
the male colour in mongrel crosses. 

In trying to secure perfect shades of pink, we find that the 
mixing of shades dots not matter so mucl^ so long as they are 
from pure pedigree stock, clear, and of a lively tone, free from 
any magenta shade, and not readily affected by the sun. 

The following perhaps will illustrate more clearly my mean- 
ing. Mr. Peter Fisher raised Mrs. T. W. Lawson' by crossing 
Daybreak, a flesh-coloured variety, pollinated by Van Leeuwen,. 
a dark pink, which was a sport from Tidal Wave. Both 
parents were quite large-flowered, free, early blooming varie- 
ties. In T. W. Lawson may be observed a curious blending, 
of the qualities of both parents. Daybreak, for instance, was 
a long-stemmed variety, whereas Tidal Wave and Van Leeuwen 
came with a short stem in the early autumn, but as the season 
advanced they became as those of Daybreak. Mr. Fisher 
also raised the famous variety Enchantress, flesh-pink, by 
•crossing T. W. Lawson, cerise colour, on to a variety called 
Mrs. Bradt, a white-ground variegated red. So the colour 
of Daybreak reappeared in the offspring of T. W. Lawson. 

Form. 

It behoves everyone who endeavours to raise new varieties 
to have his ideal Carnation, as to form, as it seems practically 
impossible to have one perfect type or model for all to aim at. 




Four ilistincl- c;ilvxt-s which are reliable, the oilier two lieing of ideal 
build. 





Fig. 29. Fig. 30. 

lUastrating the worthJessness of a flower with Illustrating the great value of even oute 
bad outer guard petals. guard petals. 
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Each Carnation specialist has his own perfect type, seme pre- 
ferring a smooth-edged petal, whilst others champion those 
with a fringed edge. One upholds the high, full centre, whilst 
another prefers a loosely-built flower. The average British 
grower likes a flower with evenly-arranged petals, while the 
American cultivator prefers one of a rougher, irregular build. 
There is the clear-cut shell petal, which somewhat represents 
the incurved petal; then there is the crimped petal with a 
sort of rib down the centre, the flowers possessing, as a rule, 
smaller petals towards the centre. 

Many of the newer Carnations have but a slightly fimbriated 
edge (Fig. 31), which is a decided advantage, because some of 
the perfectly smooth-edged Border varieties are far too stiff and 
formal; yet, again, the highly fimbriated edge of some of the 
varieties do not appeal to all. But we can safely say that it 
would be an evil day for the Carnation in general, and the 
Perpetual-flowering Carnation in particular, if all our flowers 
were of exactly the same build. 

I predict that we shall have varieties with large petals in the 
centre of the flower, which will be high and full, and open 
like the Tea Rose, giving a similar effect. Some will consider 
this a dream, but in the thousands of seedlings which for years 
I have had the joy of raising and flowering, sufficient guide is 
given to enable me to look into the future with a certain amount 
of accuracy; and it is this contact with seedling Perpetual Car- 
nations, many of which are most beautiful in spite of their short- 
comiogs, that enables me to see the slow development of the 
flower, and the improvement in its petallage, particularly in the 
centre of the flower, which is most marked. 

Any recurving of the outer petals is bad. It detracts from 
the size of the flower, and also gives the appearance that it is 
commencing to fade. 

Ihe outer or guard petals (Figs. 29 and 30) should grow 
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well out of the calyx, and then expand horizontally, with the 
inner petals well arranged, but never to form a hollow centre. 
In breeding for form we always select those which have repro- 
duced themselves in that point for two or three generations from 
one or the other parent (preferably the seed parent), using the 
same as a seed parent. 

Size of Bloom. 

In breeding for size we do not hesitate to use a small- 
flowered variety as a seed parent, provided that its pro- 
genitors of the first and second generations past were large- 
flowered varieties as pollen parents, and, of course, that it has 
the other attributes of a good Carnation (Fig. 31). 

Whether we should continue to increase the size of bloom, I 
know not, but this I know, that so long as the largest flowers 
sell for another shilling per dozen in the market, we shall con 
tinue to increase their size, because however much we may 
love our flowers and our work, we must face the fact that we 
must also live. 

The majority of the b^t new varieties are obtained by im- 
proved seedlings, crossing, say, a standard variety on to a two- 
year-old seedling to strengthen the weak points. A weakness in 
a seedling can be renovated during the first three years of its 
life, whilst it would be practically impossible to do so latei 
when it had become fixed. 

There is one thing perfectly certain, and that is as long as 
Carnations are grown, new varieties will be absolutely neces- 
sary, because after a variety has been in commerce for a number 
of years it deteriorates, and is not worth cultivating when com- 
pared with the more modern types. 

Sports. 

A sport in a Carnation is that portion which assumes one 
or more characteristics essentially different from the rest of the 




Fig. 31. 

The variety, Lady AlintriTMi, nnsed by tlie 
author, which has won every pus-sible honour. 




Fig. 32. 



The four stages of a flower after being fertilised, to the ripened 
seed-pod. 
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plant, whether in flowers, foliage, or habit. As yet scientists 
have not enlightened us upoil the cause. Sports in Carnations 
may be encouraged by extreme conditions, such as extreme 
feeding or extreme poverty of soil. Darwin •■ays: "Of all the 
causes which induce variability, excess of food, whether or not 
changed in nature, is probably the most powerful." 

Certain varieties are more sportive than others. It is from 
old plants more than young ones that sports are obtained, and 
the sum total of the whole matter is purely one of luck. 
If cuttings are taken from a growth which has sported, a very 
large proportion of them will continue to come true to the new 
form and remain fixed These are new varieties, and in some 
cases are of value. As a rule, varieties sport simultaneously 
in several districts. The careful selection of the best form in 
propagating is important. 



CHAPTER XVIII. 



CALENDAR OF OPERATIONS. 



January. 

DURING this month the plants will be growing more slowly 
tKan at almost any other period of their life. Avoid any 
attempt at forcing them into giving laxlditional flowers, but, on 
the contrary, maintain a low, even night temperature of from' 
forty-five to fifty degrees, or perhaps a few degrees less on a 
very severe night. Leave air on at night whenever practicable 
— half an inch is better than none. An increase of five to ten 
degrees in the temperature during the day is beneficial, but 
try to regulate the ventilators to avoid sudden rises. Red 
spider may make an appearance, particularly near the hot- 
water pipes. Sulphur and lime, as recommended in 
Chapter XII., is the best remedy at this season of the year. 

The plants should have been thoroughly cleaned during the 
winter, and should now be prepared for a healthy, rapid spring, 
growth. 

Propagating is the principal work of the present month. Good 
cuttings, rooted in clean, healthy surroundings, are the only 
conditions which will produce the best results. No shading will 
be required for cuttings rooted during January. 

The cuttings inserted during December will now be rooted. 
Harden them off to withstand light and air previous to potting,, 
and pot into a 2-in. pot, using a light, sandy compost, as advised 
in Chapter III. 

Plants grown on the American system should be carefully 
cultivated. 

20 
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February. 

■More active growth wi'J now be noticeable in the plants, 
hence more water will be required. It is very beneficial on 
bright days, once each week, to give the plants a thorough 
spraying. This should be done sufficiently early to allow the 
moisture to be dried up by the evening. 

With the increased sunlight weak feeding should now be 
commenced once a week. Aphis is sure to make its appear- 
ance now. Do not allow it to obtain a foothold. Fumigating, 
as advised in Chapter Xlf., is the best means of extermination. 
Increase air, day and night, .as the season advances, avoiding 
excessive fire heat upon sunny days, but sixty-five degrees, with 
sun and air upon the house, is not too much. The night tem- 
perature should remain as in January. Avoid cold draughts. 
Continue propagating, and pot off rooted cuttings when ready. 
Towards the end of the month cuttings potted off into 2-in. pots 
in January should require potting on into 3-in. pots, whilst 
those cuttings put in in January will require potting off. 
Disbudding must be done carefully. 

iPlants grown on benches on the American system will greatly 
benefit by a top-dressing of fine bonemeal, or some cool 
Carnation fertiliser, this being worked in afterwards. 

March. 
This is undoubtedly one of the busiest months for the 
Carnation grower, and strict attention to business must hr- 
given. More water and feeding will be required by the flower- 
ing plants. They should be looked over for water twice a day,, 
and fed each week. The Carnation requires more food in 
March than any other month in the year. Any plants that aro 
wanted for late-summer flowering under glass should be potted 
on now. A sharp syringing upon bright mornings will he- 
beneficial, and will keep all insect pests in check. 
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Ventilation will call for the closest attention, so that the 
temperature does not run too high during the day, and at the 
same time avoiding a sudden drop or a cold draught. The 
night temperature will also require watching, so as not to allow 
it to drop too low on a severe night. The plants will feel it 
more now than in the earlier part of the year. 

A very little shade should be sprinkled on the glass towards 
the end of the month, to aivoid the colours being taken out of 
varieties which fade quickly. 

Pay the strictest attention to young stock, and see that it 
■does not suffer from want of potting. This must be done almost 
as soon as the roots touch the sides of the pot, as a young plant 
will become hard in a week. Slightly richer soil may also be 
used in potting. If possible, all propagating should be com- 
pleted this month. The young stock should be situated in a 
light, cool position where air can be afforded on suitably warm 
days. Cuttings will require a heavier shade on bright days 
during this month. 

Some of the plants will now require stopping (see Chapter V.). 
Remember that the plants must be in a free-growing state to 
produce a good number of breaks. If it is intended to grow 
Carnations out in the field on the American system, the ground 
should receive the last digging now, and if subject to wireworm 
use some soil fumigant. Any plants that have been wintered 
in a cold frame should be gone over and cleaned. 

April. 

The flowering plants will now be making an exceedingly 
strong and rapid growth, producing an abundance of bloom. 
Do not in any way neglect disbudding, but go over them each 
week. iGood, careful watering will be a large factor in pro- 
ducing good flowers. Damp down the paths upon bright, sunny 
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mornings, also give the plants a thorough spraying on any 
favourably opportunity. 

Ventilation will be difficult to regulate, but it is better to 
allow the temperature to run up to eighty degrees, provided 
there is some air on the house, than to let a cold wind blow 
into it. If pressed for room, hardy young plants, which are well 
established in 3-in. pots, could be placed in a well-built, light, 
clean, cold frame, taking the precaution to cover the glass with- 
mats at night. 

The young stock in the house will benefit by a spray over- 
head on bright days. Ventilate when possible, doing the water- 
ing early in the day, so that all the superfluous water is dried' 
up before the evening. 

The early propagated young stock will require stopping back,, 
as advised in Chapter V. 

Artificial fire heat must be regulated in accordance with the 
weather, but as little as possible should be used, particularly 
during the day. 

Green-fly will practically be the only serious pest to contend' 
with, but it must be exterminated, so that there will be no, 
further trouble afterwards. 

It will be found necessary to shade from the sun all parts- 
of the house that contain flowering plants. 

This is one of the best months for cross-fertilising flowers, the- 
sun being bright and the bees lying dormant. 

The earliest propagated stock will require potting on into 
5-in. pots ; other young stock will require potting on as advised' 
in Chapter III. 

Any flowering plants from which more flowers are not required,, 
but which it is intended to grow on for the following season, 
should be shortened back a little now, and prepared for potting 
next month. 

April is too late for propagating to obtain good plants by the- 
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autumn. Any plants intended for bedding out should be stood 
in cold frames, and the lights should be removed on bright 
days, and, if possible, left off at night. 

May. 

Carnations will continue to make a strong, free growth, and 
the flowering plants must be supported by artificial feeding, 
and kept well watered. They will call for a good deal of atten- 
tion in the form of tying, unless our patent plant support is 
used. It is best to keep on a little fire heat at night to pre- 
vent blooms becoming damp, also more night air can be given. 
During the day as much air as possible should be afforded on 
all favourable occasions. 

Hardly any pests or diseases should exist on the stock at this 
season of the year, but a sharp look-out must be kept for green- 
fly on the young plants. Keep them scrupulously clean ; aphis 
allowed to remain for even a couple of days will do irretrievable 
harm. 

Whilst the young flowering stock will require shading, the 
young stock should have all light possible. 

Potting will require the closest attention, so as not to allow 
the young stock to receive a check. Slightly richer soil c£in 
be used at this season, as the root action of the young stock 
will be more active. Some of the earliest propagated stock 
will require potting into 7-in. pots towards the end of the month. 
Plants can be moved out into cold frames under lights. 
Increase shading upon flowering plants, to prevent the sun 
bleaching out the colour in the blooms. Keep a strict eye 
upon weeds, to see that they do not get a foothold. All stock 
will benefit by a sharp spray upon bright days, if the operation 
is carried out eady. It is safe to put young plants out in the 
field in the South of England for growing on the American 
svstem of cultivation. 
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Plants intended for entire cultivation under glass on the 
American system should be planted upon the , benches now, or 
■early next month, so as to get well established. 

The present is the best month to plant out Perpetual-flower- 
ing Carnations for summer flowering out of doors. 

June. 

Have full air on the house night and day. Spray all plants 
•overhead on bright days. All the early propagated cuttings 
which were not potted into their flowering pots in May should 
be. potted' this month. The one-year-old plants intended for a 
second season should be shaken out and potted. 

Keep the plants well pinched back, endeavouring to have 
them in good shape; five joints are long enough to stop the 
majority of varieties. This month is the latest it is advisable 
to stop some of the slower varieties. Attend strictly to watering, 
feeding, and disbudding, and supporting of plants. Syringe 
with soap mixture to keep down thrip. This is an excellent 
■summer remedy. 

The plants out in the fields will call for repeated hoeing. 
Those planted upon benches indoors should be well cultivated 
to prevent the soil drying out so rapidly. These will require 
a syringing twice a day now. It is perfectly safe to dispense 
with lights altogether upon the frames. A little rain will not 
harm them at this time of the year, unless they are plunged 
and do not dry out readily. 

Perpetuals planted in the garden for summer flowering should 
l3e hoed each week, and supported. Thinning out the buds a 
little is a good practice, and is to be preferred to severe 
-disbudding. 

July. 

All plants, other than those intended for entire indoor culti- 
-vation, or for immediate flowering, should be out of doors. 
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Those which were plunged last month will revel in hot weather. 
All plants intended for winter flowering should be potted by 
the middle of this month. Plants out in the 'open should be 
gone over each week, and the shoots just forming buds stopped 
well back. Hoeing must be done at least once a week. July 
is the best month to lift and plant or pot any stock growing 
out in the open, that is intended for winter flowering; there 
should be no sign of buds on these when lifted. 

Plants in pots will greatly benefit by a syringing in the even- 
ing; see .also that they do not suffer from want of water. If 
red spider is troublesome, salt and water will keep it down. 

Few growers keep their plants for flowering in the houses 
after this month. These plants will require an abundance of 
plant food. 

When the house is clear give it a thorough fumigating with 
sulphur, and a wash down with the hose. 

August. 

The treatment of the plants should continue about the same 
as during last month. Staking and supporting will become an 
urgent duty. It is much the best, cheapest, and easiest to do 
it thoroughly from the first. 

'Many people make the great mistake of shading their pot 
Carnations when housing them in August. This is not required. 
Admit full air night and day, giving the same treatment as 
recommended for those out of doors, in the form of spraying 
twice on bright days. 

Many of the varieties which produce short stems at first should 
be housed early this month. It is advisable to have all the 
plants housed before the end of the month. 

If flowers are not required from the plants much before 
Christmas, this month is not too late to stop the earliest growths. 
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September. 

As soon as plants are housed, or when those on benches are 
established, fumigate them repeatedly at regular intervals of 
from two to three days, in order to have them perfectly free, not 
only from greenfly, but more particularly from thrip, which, as 
a rule, is most troublesome in the autumn. Syringe on bright 
days, so as to get the plants perfectly clean before winter com- 
mences. 

September is a peculiar month, and we have often to contend 
with excessive heat in the earlier portion, and cold, damp nights 
during the latter half. It is such conditions which test the skill 
of the cultivator. Remember that plants just brought in from 
out of doors cannot stand a close, forcing atmosphere, but must 
have all the air possible. 

Look carefully to watering during dull weather, and remember 
evaporation will be reduced to a minimum. Discontinue spray- 
ing or. syringing upon such days. Break out any blooms which 
come with short st'S-ms, or are deformed. If any plants which 
require it have not been potted, feeding should be done in a 
moderate way. 

Plants upon the benches will require supporting. All plants 
should be gone over and thoroughly cleaned, and an additional 
support put on in preparation for winter. 

Perpetuals bedded out will continue to make a grand display 
in the garden all through this month. 

October. 

The entire stock of Perpetual-flowering Carnations should 
now be in their winter quarters, and they will call for attention 
in the form of cleaning. Some weeds are sure to have made 
an appearance, and plants will have lost an odd leaf or two, 
which should be cleared away. Disbudding will call for repeated 
attention. 



2IO THE FEKPETV AL-FLOWERING CARNATION. 

During -this month fire heat should be commenced. It is 
unwise to give it unless the temperature falls below forty-five 
degrees at night, but in case of any damp weather it is neces- 
sary. Regulate the night air in accordance with the night. It 
is the cold, damp, dull days and nights which cause stem rot, 
rust, and Carnation spot. Supporting will need attention, and 
an additional length of wire added to those planted out on 
benches. 

It is a great mistake to feed plants during October. It 
excites them into a soft growth, which naturally feels the effects 
of the winter. 

November. 
Be increasingly careful about watering, not allowing the plants 
to reach extremes. Have them clean in every respect. Thev 
should be producing an iabundance of good blooms on good 
stems. iGive air and fire heat, according to the weather. 
During damp, foggy days we have found it best to have a little 
air upon the top, so as to create a gentle circulation, because 
the Carnation is a fresh-air plant. Syringing the plants must 
not be practised, unless they are troubled with some pest. 

December. 
This undoubtedly is the most critical month of the year, as 
it is naturally a resting period. The days are short, and some 
are cloudy and dark, but if the plants have been grown well a 
large cut of flowers should be obtainable.. Endeavour to keep 
a cool, fresh, buoyant atmosphere. Half an inch upon the 
ventilators is a power for good. This is the month to start 
propagating. Let cleanliness be the watch-word, and correct 
cuttings, or none at all. 

The End. 
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PERPETUAL-FLOWERING CARNATIONS , 
H. dURNETTj Carnation Specialist, 

Can supply Ferpetu»l Flowering Carnations in great variety, including; all the best 
American and English novelties, and also New Seealings ot his own raising. 

Owing to the position of the Nursery (320 feet above the level of the sea, which is 
distant half a mile) and to the extra sunshine natural to Guernsey, the plants are grcwn 
under ideal conditions for carnations, as is conclusively proved by the success gained 
wherever flowers have been exhibited. 

Ideal conditions mean iaeai young plants, and the future success of 
customers in flowering them is assured. 

All plants are most carefully selected and packed, and satisfactio:i is 
£;uaranteed. 

Carriage is paid on all orders (for plants in S inch pots) of the value of lOs. tc 
any station in Great Britain or to nearest Irish port for cash. 

Special attention is given to the packing and selection of plants for the Colonies and 
the Continent. 

Large plants in 7^ inch pots for immediate flowering can be supplied of most of the 
varieties. These are sent carriage forward. 

Awarded 7 Silver Cups, 18 Gold, 16 Silver Gilt, and 38 Silver Medals during 190611, 
and 14 Awards of Merit ana 8 First Class Certiflcates for New Seedling Carnaiions. 



Illustrated and Descriptive Catalogue, post free, 

CART-LOADS OF PLANTS ARE RUINED ANNUALLY! 

BY THE INEXPERIENCED 

USE OF STRONG FERTILIZERS ! 



Wellson's Plant Food 

IS COOL AND SAFE. 

It does not burn the r»ots. It gives vigour to the plant 
and colour to the foh'age and flowers. It is used by tie 

leading Carnation Growers. 
1 l-ARGE TftlALi TIN, 13 POST FREE. 

Write for Samplj anil Dir.ctions. 

WELLSON & Co., West Mill, LEEDS . 
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ALL WOODS 



Perpetual CamatiODS 

Flowering ^s=i=i^» 

GROW THE BEST THAT CAN BE GROWN. 

Our Catalogue is different. It contains dates for stopping 
each variety, a Calendar of Operations and Cultural Hints.. 

Gratis with pleasure. 
Each season we go to great trouble and expense to select only 
the best novelties, and those we list we recommend. You can 

rely upon our judgment. 
Our Stock is grown in Model Houses, under ideal conditions,, 
by expert growers. No firm can supply better or more 

carefully grown plants. 

As a general rule Carnations are worth just about as much as- 

is asked for them. We aim to produce quality. 

ALLWOODS' PEDIGREE PERPETUAL 
CARNATION SEED. 

In packets, 1/6 and 2/6, 

We have raised some of the best varieties in commerce, and 

now can supply better or more carefully fertilized seed. 

INFORIVIATION. 

If you are in doubt over any matter pertaining to Carnations, 
write us. We will give full particulars gladly. 

CARNATION SOIL. 

As used at our Nurseries for first potting — 

Per bushel, 1/9. Per sack (3 bushels) 4/6. 
As used at our Nurseries for second potting — 

Per_ bushel, 2/-. Per sack (3 bushels) 5/-. 
As used at our Nurseries for final potting — 

Per bushel, 2/6. Per sack (3 bushels), 6/-. 

„„, ,^ „,„,,, ALLWOOD BROS.. 

^0T THE LARGEST. Camation Specialists. 

JUST THE BEST. HAYWARDS HEATH. 
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"Allwoods* Carnation Food." 

After many years of study and experience, during ai hich period our 
Mr. MontagaC. Alhvood compounded many Carnation Fertilizers now 
upon the market, we have pleasure in informing our numerous friends 
that after extended experiments we have 
greatly improved upon his early efforts. 
Recognising that perfection had not been 
obtained in the past, many practieal ex- 
periments have been conducted in our 
Nurseries at Haywards Heath with the 
object of producing a Food that may be 
applied to the plant during the entire year, 
which advantage is unobtainable in any 
other food upon the market. 

The merit of our Carnation Food is self- 
evident in the high quality of our Plants 
and Flower* exhibited at all the leading 
Show.si. A complete diet, a slow, cool 
acting Carnation Food, one which build.s 
up the plant and gives the best results. 

May we send you a sample to test 
against any other Fertilizer for Carnations 

I N B AGS>- 

2 lbs., t/- ; 7 lbs., 2/6 ; 28 lbs., 7/6 : 56 lb., 11/6; cwt., 20/-. 

The cost is measured by the results obtained, and in no other way 

ALLWOODS' PATEHT PLAHT SUPPORT. 

Patent So. 2277. 

Invented and Patented by'MONTAGU C. ALLWOOD. 
Acknowledged the best. It is ad- 
justable, the circle reduces and ex- 
pands. The central bearing is 
unique, it can be highered or lowered 
on the staVe. Its merit is proved 
by others imitating it. 








RRICES. 






per doz. per 100 


per 1000 


No. 1 


1/- 5/. 


- 40/- 


fo. 2 


- 1/6 7/6 


50/- 


No. 3 


2/6 12/6 


80/- 



Fifli/ at the 100 rate. 

ALLWOOD BROS., 

WIVELSFIEID NURSERIES, HAYW/\RDS HEATH. 
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IT'S THE KING 

OF FUMIGANTS. 

Certain death to Leaf-Mining Maggots, and all 
pests infesting Plants under glass. No apparatus 
required, simply light with a match and walk away. 

The handiest, 




Beware of mean 
imitations 
offered thronp^h 
the great snc; 
ceas obtained by 
Auto Shreds. 



SOLD IN 
BOXES WITH 
DlRECnONS. 



^^ftTENT^ 




simplest, cheap- 
est, and most /j 
effective Fumi- 
gator on the 
market. 



By all principal 
Nurserymen, 
• Seedsmen, 
Florists, etc. 




If unohtahvible pleaae send ch'reet tons. 
No. 1 sufficient to Fumigate 10,000 cubic It. 3/6 each. 
3 „ „ 1.000 „ 6d. „ 

Trade Teriiisand Cata-loffitevponrecevpl f/ BusiiieaeCard. 

Manufaoturers and Importers 
of Horticultural Sundries, 
HACtCNEV, ILONDOIM, N. 



Wm. DARLINGTON & SONS, 



The Best and Cheapest Book on all phases of 

Gardening is 

- GARDEN LIFE - 

Pictorial Guide 
to Gardening. 

Everything relating to the garden is described fully, and the 
illustrations (of which there are upwards of 220) are par- 
ticularly helpful. Special sections deal with Bulbs, Shrubs, 
Flow^ers, Fruit, Vegetables, etc., and by its aid success in 
gardening is assured. 

Over 250 neivspapers have, warmly commended this volume, ivhich should be the daily 
reference book 'for every amateur. 



Price, paper covers, Is. ; cloth, Is. 6cl. ; postage 4.cl. extra. 



Publishing Office: 
Hatton Housk, Great Quekn Street, London, W.C. 



Printed by 

The Cable Printing 

and Pnblisliing Co., Ltd. 

61, Sreat Queen St., 

London, "W.O. 



